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DEDICATION. 


HRGHPRRGHAAS SeINAEHSSA HSE 
TO THE 
RIGHT HONOURABLE 


The Earl of MaccLesFie.uop, 


~My Lorp, 
LOLey AM fo very little rancid 
with the conftruction of a 
ZS book, that I am afraid I fhall, 
as they fay, ftumble at the 

threfhold. However, I beg of your Lord- 
fhip, whatfoever this addrefs may want 
in form and elegance, to receive it as a 
moft true teftimony of refpect. 


‘Berne the leaft of all men qualified 
to difplay my talents as a writer, I have, | 
in the following treatife, ftuck clofe to | 
facts. It is a little part, my Lord, of 
the great volume of nature; the charac- 
ters are very plain and very beautiful in 
her bofom and all I pretend is to defcribe 


them truly. | 3 | 
A 2 es THE. 


DEDICATION, 


. Tux, occafion, of my writing, my: 
Lord, was, that L faw many wonderful 
things. overlook’d by moft other perfons 

and as I thought, and ftill think, not 
rightly underftood by any. I put down 
my thoughts concerning them, my Lord, 

when I was upon the fpot; and fince I 
have return’d to London, having, had the 
opportunity. of communicating them. to 
feveral learned and ingenious perfons, and 
of hearing their fentiments upon them, — 
they are, together with thofe obferva- 

tions, fwell’d into a book; a little one 

indeed, but I hope not without matter. 


_ As I am.not defirous of claiming any 
praife that does not, belong to me, I very, 
| freely acknowledge, that whatfoever there: 
is of the learned kind in the following. 
pages, I owe to thofe gentlemens con, 
verfation, the which I put down, in, 
writing when they were gone, adapting; | 
it to the parts of the work of which we, 

Bad 
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had. been fpeaking. I hope I have done. 
this.in a fatisfactory manner; 1, am fure. 
I nave done it faithfully. 


_ As to the ob Scayobicta themfelves, my 
Lord, which make- the foundation and’ 
the body of the book, they are truly:my, 
own. I am told they differ, in. many. 
refpects, from thofe-of all other perfons;-— 
but I affure myfelf that for this your: 
Lordfhip will not think amifs of them, 
except they alfo depart from reafon: they: 
are founded upon. facts, which no one: 
can conteft; and Iam fure they are put 
down with truth. For fuchas might be 
inclined to queftion the fats themfelves, 
and alfo- for the fatisfaction of  thofe 
who defire farther to enquire into their 
nature, I have left feveral of the things 
to be feen publickly *. 


Sucu as the book: is, I moft humbly 
beg your Lordfhip’s acceptance of it; 


tes af Sam’s Coffee-houle, Ludgate-Street. 
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and if it fhould appear worthy of your — 
approbation, I know that of the world — 
will follow. | 


I Bee -permiffion to conclude, my — 
Lord, with teftifying the true refpect I 

entertain for that learned and honourable 
body over which you prefide, and to 
~ which all enquiries of this nature I know 
are moft agreeable. I hope they will 
long flourifh, and your Lordthip long be 
at their head, which I take to be no 
fmall affurance of their profperity. 


Tam, My Lorp, 
_ With the moft unfeigned Refpeét, 
: Your Lokouutp’s 
Moft obedient, and 


Moft humble Servant, 


Pater-nofter-row, 
‘March 12,1754. EDWARD OWEN, 
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INTRODUCTION. 


GIVING SOME 


Account of the Work. 


Y defign in this treatife is 
to lay before the candid and 


4 ingenuous, a number of ob- 
fervations I made while at Ciifton near 
Briftol, and on feveral excurfions round. 
about that place; not with an intent to 
oftentation, but with hope they may 
B be 


i °° Te Introduction, | 


be pose sibcremdie” and in fome degree 
uefa. | 


‘Tt is He likely they may differ con- 
-fiderably from thofe which have been 
publithed by others, for I am fenfible 
that it is one thing to write upon the 
fpot, and another in the clofet: how-. 
ever, if the latter have the advantage 
in point of regularity and fhew, the 
former are likely to. be more particular 
and exact; and though not ornamented, 
they contain the real value. Thefe rough. 
obfervations may be compared to the 
ftone taken, rough out of the earth, 
and the others to that polifhed by the 
lapidary ; but what this lat gains in. 
neatnefs, it lofes in weight. | 


I make. 


The Introduction. _ iif 


_I make no pretence to a critical 
knowledge of thefe things, for they 


Hie quite out of the way of my road of 


life and bufinefs; but nature is very 


wonderful. It was impoffible for a 


man, in any degree curious, to have 


feen them without pleafure, and I have 
endeavoured to communicate this plea= 
fure to others. I hope they will under- 
ftand and:receive it as I mean. A pers 
fon who had ftudied words and names, 
might have exprefied himfelf upon. this 
occalion with a multitude of terms, but 
they would not have made the mat-~ 
ter at all plainer to the generality of 
readers: A man may defcribe a rock, 
who never read Dt. Burnet; and the 
Shape of a mafs of fpar may be un- 
derftood by him, who never got by heart — 
: D2 the. 
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the long names of Linnaeus. It does not 


~. require learning but obfervation to fay, 


how the beds of earth lie in this cliff; | 
in what manner the rocks rife on yon- 
der hill; or how the glittering cryftals 
_are difpofed in the crevices of that ftone. 
‘Thefe are the principal things I have 
taken upon me to fpeak of, and the 
conjectures I have made are founded 
upon obfervations. They are fuch as 
plain reafon dictated, and I give them 
but as opinions: when they are heard, 
others may, as they pleafe, receive or 
reject them. 


It is very probable too, that thefe 
conjectures may differ from thofe de- 
livered by other writers, for lam ready | 
to confefs, that I have read few of them, 

| I have. 


The Introduction. v 
I have converfed more upon thefe fub- 
jects fince the writing my _ original 
thoughts, than I had ever done of 
thought to do before, and I fhall add 
the refult of fuch communications. to 
‘thofe parts of the work to which they 
refer, fo far as I think them material. 
This feems to me to have been a fhort 
way of coming at the mnie of 
many volumes. ete 


I have many times fmiled to hear 
my learned friends fay, in this, Mr. 
Owen, you difagree with Dr. Woodward's 
fyftem of the deluge, and in that you 
confirm Mr. Tournefort’s hypothefis of 
the growth of ftone: it is very likely, 
but I have read neither. I profefs to 
give not a collection of the thoughts 

B 3 of 
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of other people, but a detail of my own - 
obfervations; as fuch the reader is de- 
fired to accept of them, and of one 
thing he may be fure, they are true. 
If any part of thofe which regard the 
feveral kinds of ftones be fufpected of 
miftake, (for the fingularity of their 
| nature may in fome places lead perfons 
to fuch a fufpicion) the proofs are at 
hand. I have brought the things 
themfelves up with me, and they {peak 
more plainly than all I'can write about 
ther. | 
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OBSERVATIONS 
On the Earrus, Rocks, Srongs, 
“and Minerats, about Brz/fol, &c. 
dhe eb ieioiootdaieniefefufetoioiodpobdeskubdeiededoror 
BO'O K he Frere. 
‘Containing an account of the general 
{tate of the country, the Rocks, 
Downs, Minerats, and Earrus. 
deiehieeeiniotoioioioidbieieieieieinioileeieuitujioldias 


CHAPTER the Frest. 


Of the general face of the country, and foil 
and contents of the valleys and hills. 


XS HE river Avon in this place di- 
 vides-the counties of Gloucefter 
and Somerfet, but it makes no 
change in the nature of the foil, 
or face of the country. On each fide there 
are hills, and they are more beautiful in 
B 4 profpect, - 


8 — Of the Face of the Country, 
_ profpect, than ufeful to the poffeflor. They 
are neither fertile in herbage, nor fit for the 
raifing of timber. They are in great part co- 
veh! with fern and furze bufhes, in the — 
manner of our wafte land in other places. 
The grafs is fhort, and the few trees that 
there are {cattered about upon them, efpe- 
cially upon Legh Down, do not feem to. 
thrive as in better foils. 
It is an obfervation, I am told, in all coun» 
tries, that where there are mines the land is — 
unfruitful.. Doubtlefs it is in this part of 
England owing to the fame caufe. That — 
there 1s iron in abundance is very plain to 
obfervation, for the earth and ftones are 
tinctured red with that ore in almoft af] 
places, and the cracks have in them a kind 
of ochre, which is a fure proof of that. me- 
tal being near; and the rednefs of the wa- 
ter in all the ponds and ditches, after every 
fhower of rain, alfo confirms this obferva- 
tion. This may be the reafon why the hilly 
parts of this country are unfruitful, the veins 
of metals ufually running in hills ; and I 
have heard thofe of judgment fay, that Zxg- 
land has not been fufficiently examined in 
. point 


- Of the Face of the Country. 9 
point of its mines: probably there is lead 
alfo in thefe hills, and perhaps other me- 
tals. | | 

But befides this, it is to be obferved, tha* 

thefe hills are in general full of rocks, that 
often rife near or quite up to the furface; _ 
and this may be another reafon why they are 
not fruitful of plants and trees. 
In moft places, where I have examined 
them, the upper bed of the earth is not 
mould, but a fat deep yellow or redith 
clay; and there lie in many places large ~ 
mafles of ftone above the furface. 

If the hills are not fruitful, the valleys 
make amends for that defect, the foil in thefe 
is rich, andin many places deep. The-earth 
is of a redifh colour, of the nature of what 
is called redland in Northamptonfhire and fome 
other of the inland counties, fo much valued. 
by the. farmers. 

Grafs and other herbage grow on it in 
a very flourifhing ftate, and it affords large 
crops of corn. This country is however, 
for other reafons, unfit for the raifing corn, 
and they turn it into pafturage. The grazi- 
3 Bs Tee 
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ers are a more confiderable people about 
Briftol than the farmers properly fo called. 

The reafon of this is fuppofed to be, that 
crops of corn, though they would grow 
‘ever fo plentifully, would be hazardous to 
get in, becaufe of the rains. The lofty ’ 
‘hills which are every where about, and 
which on one part extend themfelves as far 
as King-Road, where the large fhips lie that’ 
cannot come up the von, naturally caufing 
more rain to fall here than in more even 
countries. Whether this, or whatever other 
caufe at firft occafioned it, cuftom prevails 
now, and almofl all the lands are employed 
in grazing and feeding fheep. 

The Gloucefterfbire wheat has always born 
a tolerable good price at market, but they — 
find more advantage in this ufe of their 
grounds; for partly by the goodnefs of the 
pala vaue: and partly by their own {kill and 
induftry, they have made themfelves eminent, 
not only for fine cattle, but for the products — 
of the milk, the butter of Somerfetfbire, and 
the cheefe of Gloucefterfoire, being pubis 
famous. 


Thus 
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Thus have they found the way to make a 
good account of their low grounds ; and if 
fome perfons of proper fkill and judgment 
were employed to examine the entrails of 
their hills, it is probable they would be found 
far from the leaft valuable part of the coun- 
try. There is no doubt of their containing 
-minerals of value befide the iron ores. There 
is in great abundance calamine, the ftone 
with which they make copper into brafs, and 
-very likely there is many a rich vein of lead 
neglected. There wants only a proper en- 
>quiry into thefe matters, probably to make 
Gloucefterfhire one of the richeft counties in 
Great Britain; and fome of the moft barren 
parts of the hills would, in all likelyhood, 
-prove the moft valuable fpots about it. 
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CHAPTER the Seconp. 
A defcription of King-Road and the Lower 
Avon, and of tbe. nature of the hi ccd On - 
the adjoining Downs. 
Ing-Road is about ten miles by land 
from Brificl, and the Lower Avon emp- 


_Hes itfelf i into it: thefe afford a profpect very 
| cufferent 


12  Defcription of King-Road, &c. 
different from the land view laft defcribed, 
but in their way gia fingular and full of 
beauty. 

King-Road is a vaft fheet of falt water, ‘or 
an arm of the fea, feparating England from ~ 
Wales , it is three miles over at the new paf- 
fage into Wales, but its breadth is irregular. 
This place is fo very pleafant in fummer 
time, that moft of the nobility and gentry, 
who frequent the Hot-well, go once to | 
view it; where the. gentlemen and ladies 
divert themfelves upon a noble fea beach, 
in picking up fmall pebbles of all fhapes — 
and colours, many of which are fo cover’d — 
with particles of mundick, and others with 
thofe of ifinglafs, that they feem full of gold 
and filver, and make a very beautiful appear- 
ance when the fun fhines upon them :. and as 
the paflage is feldom an hour, and the ex- 
pence only fourpence for a man, and eight- 
pence for a horfe, feveral perfons, merely out 
of a frolick, take a trip over in the paf- 
faze boat. Into this bed of falt water, which 
is the upper part of Bri/fol channel, the rivers 
Severn and Wye empty themfelves. 


Fre 
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The Lower Avon is carried as it were in a 
deep trough for about two miles from the 
Hot-well near Briftol towards King-Road. 
The rocks on the fides of this channel are 
rough, craggy, and romantick in their ap- 
pearance, almoft beyond defcription. Many 
of them are very high, and of figures gro- 
_tefque and rude, but pretty beyond imagina- 
tion. Sepe 

The cliffs hang over in fome places in an 
aftonifhing manner, and they are many of 
them, covered with little fhrubs, tall plants, 
tufts of orafs, and clumps of fhort trees, in 
fuch a manner, that they appear like little 
hanging woods, and afford a profpeét, to 3 
which I have feen none equal in this king- 
dom. aR 
The rocks which we fee on the fides of the 
‘deep channel of the Avon, are not confined 
to the fides of that river. They are conti- 
nued on each fide a great way up into the 
country : in other words, a ftring or chain 
of rocks is thrown along this part of the © 
country, among which the river von in one 
place winds its courfe. 


On 
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On the Gloucefterfbire fide of the river is — 
Durdbam Down, and on the Somerfethbire fide 
is Leigh Down, both large and extenfive ; 
and thefe are full of the fame rocks, They 
lie at a fmali diftance under the furface, and 
in fome places: rife above it, very beaavihally ; 
-diverfifying the {cene. ? 

Thefe Rocks are not of common foie 
but promife fomething valuable deeper down. 
Some of them, when frefh broken, fhew a 
variety of colours ; and all of them are full 
of glittering particles. 

The ftones with which the ftreets of Lon- 
don are paved, if one view them after a 
fhower, fhew many colours ; and if one ex- 
amine any of them when frefh broken, they 
glitter and fparkle. They are very hard, and 
as thofe fay who have moft examined thefe | 
things, approach to the nature of gra- 
nite. Thefe rocks upon Durdbam and Leigh 
Downs refemble them in many refpects ; 
but befide the glittering particles that are 
in the London ftones, and which are owing, 
«as ’tis faid, to pieces of a flakey matter, of © 
the nature of talc or ifinglafs, only of differ- 
ent colours, thefe rocks have particles of 

mundick ; 


~~ 
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mundick ; this, added to other obfervations, 
tends to the fhewing that there are veins of 


ore in this part of the country ; for thefe 
mundicks, which are fo common in Corn- 
wall, where the tin mines are, and in Der- 


byfoire and Wales, where there are lead mines, 


are fcarce ever feen where there is not fome 


~ metal near. 


But what is a yet farther proof of this is, 
that not only the rocks, but the whole earth | 
itfelf, about Cifton and the Downs, is full of 
this fulphureous matter; the very duit of 
the road fhines and glitters as the fun fhines 
upon it ; and if a quantity of this duft be 
taken up and examined, there will be found 
in it, befide fand, and fome fpangles of this 
coloured ifinglafs, feveral little fquare pieces 
of mundick, and other integular fragments 


of the fame fubftance. 


CHAP: 
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SECC Cet Sette et 0-8:0:4 


CHAPT E Ruthe ‘Laren. 


Of the rocks on Durdham and Leigh Downs, 
and the ores and minerals found there. 


‘HE largeft rocks upon thefe Downs, 

. and thofe which rife in the adjacent 
part of the country, are in general of the 
fame nature and fubftance. They are com- 
pofed of that hard matter called lime-ftone, 
and which is ufed for burning into lime. 
They are a kind of marble, for marble 
would burn into lime if any body would be 
at the expence of it; but they are confider- 
ably harder than the common kinds of mar- 
ble, and of a clofer grain. They take a 
good polifh, and look very beautiful. — 

The polifhed chimney piece in the pump 
room at the Hot-well, is cut out of one of 
thefe rocks, and makes a very elegant ap- 
_ pearance. ‘There is fome variety in the co- 
lour of them, but it is generally dark and 
dusky ; a flate colour, or lead colour, with aes 
tinge of blueifh, is the moft common ; but 

there 
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there are fome almoft black, and they are 
in general ftreaked or {potted with white. 

On examining farther into the nature and 
fubftance of .thefe rocks, there is abundant 
proof of what appeared from the mere fuper- 
ficial parts of the ground, that there are veins 
of metal in this part of the country. Iron 
ore, as already obferved, is frequent among 
them, and is often very rich. It is the un- 
lucky fituation of the country in refpect to 
wood, that takes from it the advantages which 
might be made of this ore, for there requires 
a vaft quantity of this fuel for working it ; 
_and the counties of Gloucefter and Somer/et, ef- 
pecially hereabout, are but ill wooded. Some 
part of this ore is of a ftoney nature, and 
other earthy ; a great deal of it is of that 
rich kind which has the appearance of rufty 
iron, and is fo much efteemed in the German 
mines. ‘This would yield great saiporenss or 
the metal. 

I have been told of iron found pure and 
perfect in the earth; but others it feems dif- 
pute whether there be any fuch thing. That 
there is pure gold and pure filver in the earth, 
nobody ever doubted, for the gold of the 

mines 
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mines in Peru is a great part of it native ; 
and filver is often found in its own form and 
perfect ftate there : there is alfo copper found 
in many parts of Cornwall and in Ireland, in 
great lumps, quite pure and fit for any ufe. — 
Why this fhould not be the cafe with iron, as 
well as thefe metals, I cannot fee; and I 
think they go a great deal too far, who fay 
itis not only becaufe they never faw any. 
As to the lead and tin, they fay alfo, they 
are never found perfect in the earth, but all 
they mean is, that they never faw any. Ido 
not intend however to fet down other people’s 
opinions here, but my own, and to fpeak 
nothing but what I know ; and fo far, al- 
though I think one metal may be found | 
perfect in the earth as well as another, I muft 
needs fay, what I have feen, and tried, agrees — 
with the other « opinion. 

I have feen lead ore which looked like 
common melted lead, but it broke to pieces 
under the hammer, inftead of {preading out 
as common lead would do: and in the fame 

manner, there is none of the richeft of this 
iron, but what appears of a different hue. 
from common iron when it is broken. There. 

is 
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is fome among the pieces 1 have brought up 
with me, that will ftick to a loadftone, or to 
a knife that has been touched with a load- 
ftone, but fill it is only here and there a few 
grains that will, and the whole is not at aut 
like pure iron. 

There are fome fquare little ftones, of a 
rufty colour alfo, which are very like pieces 
of common rufted iron on the outfide, but 
thefe are rather mundick when they are 
broken. Some people I have been told have 
taken thefe for natural iron ; and there are 
fome of them found not far off Bourdeaux 
in France, which there is an account of in 
the Philofophical Tranfa@tions, fent by Mr. 
Secondat, my lord Mountefquieu’s brother. — 

Many of the lumps which we break from 
‘the large beds of iron ore that are found 
among thefe rocks, fhew a great variety of 
colours. Moft of them are redifh, but there 
are fome brown, a great many crimfon, and 
yellow ; and one of the moft particular of all 
‘is like fpar, only yellower and heavier ; it is 
‘compofed of flakes, and is tranfparent ; and 
has generally a quantity of red matter all 
about it, and this fometimes gets in between 

the 
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’ the flakes, and makes it all look redifh. 
One would not take this to be an ore but by 
its weight; but they fay in Germany they 
have the fame, and it yields thirty pounds of 
iron in the hundred. I have one piece of 
this among the things I brought up; it is ~ 
not half fo big as my fift, and yet it me 
above a pound and half. : | 

There are fome.of the lumps of ore that 
are juft the fame with what they fell in Lon- 
don under the name of emery ; and others 
that {tain the fingers on the outfide, and are _ 
bright when broken, glofly and redifh. Thefe _ 
remind me of what our glafsmakers ufe, and 
call the foap of glafs, and fome manganefe. 
There are fome pieces alfo that are ftreaked, 
and very beautiful on the outfide, rifing in — 
little bubbles : thefe I am told are what the © 
drugeifts call bloodftone, and what is put in 
fir Hans Sloane’s eye medicine: and feveral 
other curious forts. acl 

Thofe that are in general of one colour, — 
are not throughout the fame, for in fome of 
the red ones there are veins of white, which 
feem poorer than the reft ; and in fome of 
the yellow ones there are alfo greyifh glitter- 

ing 
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‘ing veins, that look like emery, and thefe are 
iticher than the other part. 

In feveral lumps of the others there are 
‘alfo holes, in which there are clufters of cry- 
iftals and fpars of various forms, of which I 
fhall {peak more largely hereafter; and among 
‘the mafies of others, there are alfo fometimes 
lheaps of {par very beautiful. 

I do not fuppofe, that with my inexperi- 
‘ence in thefe things, I gathered all the forts 
I might have done, and yet thofe who un- 
derftand minerals, having feen what I brought 
‘to London, tell me there is fcarce any kind 
‘of iron ore that I have not got. So that 
ithis fingle part of the kingdom contains al- 
imoft every kind of ore of this ufeful metal, 
If the project that has been fome time on 
(foot, of melting iron from the ore with fea 
‘coal, fhould ever be brought to bear, I don’t 
(doubt but the neighbourhood of Brifol will 
tbe one of the moft flourifhing places in this 
kingdom. It is pity fuch things fhould reft 
iin dine’ either the ore can be worked with 
fea coal, or it cannot; if it can, they have 
enough of that fuel at hand; and I fhould 
ithink it worth their while to make any try- 
ae als, 
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als. (What would be the price of one man’s 
time, that knew fomething of the matter, toa 
body of people? If the merchants of Briol 
would join, they might eafily fee whether this 
were to be effected ;. and if it can, they would 
enrich themfelves, and all the country. 

In the fame rocks there are alfo veins of 
lead ore, but they are fmall, and the ore in 
general does not feem rich. This however 
is no reafon why they fhould not be worked;. 
for very often the largeft and richeft veins — 
make but flight and inconfiderable appear 
ances when they. are firft found out. a 

Some parts of thefe thin veins of lead are” 
pure, and they are intermixed.with a brown: | 
ftone, which is of the nature of the.calamine 
that is fo frequent on the other parts of the 
hills ; and fome have little clufters of f{pars, 
yellowish or white, accompanying them, and, 
thefe have pretty forms. 

Tt is faid, that in Derdy/bire, where there is 
abundance of lead, the few veins which ap- 
pear on the furface, or to the day, as the peo- 
ple concerned exprefs it, are fmall, but-that 
in digging they feldom mifs to follow them, — 
‘to fomething more confiderable.. It is faid; 

however, — 


- 
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‘however, that in that country parcels of lead 
ore often lie loofe, and that the clay has of- 
tten fquare pieces of ore in it, but of this it 
smuft be confeffed nothing appears about ; 
Briftol. . a 
Upon the whole it is very poftible, that 
‘where there are thefe, there may be alfo. 
‘other veins of ore, and perhaps better. ‘Tt 
iis exceedingly worth the while to have it 
pabrouphly examined, | | 


RUSLAN 


CHAPTER Ae: FouRTH. 


‘Of the ufeful earths that are found about 
| Briftol. 

F TER the ores which are found in 

_ the neighbourhood of Brifol, it is ne- 

ceflary to name certain earths that might be. 

collected to ferve the purpofes of fome of the 

arts, and which moft naturally come in this: 

place, as they are found about, among, and’ 
with thefe ores. 

There is a very manifeft difference be- 
tween thefe earths which are found in the 
veins of minerals, and amongft the lumps of ’ 
ee , ore; 
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ore, and thofe which compofe the beds that 
make up the ftructure of the earth. For. 
thefe which are in the veins, whether they 
hang about the lumps of the mineral, or are 
in loofe pieces, are compofed of very fine | 
particles, and unmixed-with any other ma- | 
terials, whereas the others are often foul and 


‘ coarfe. 


The principal of thefe earths that are 
found in this part of the country are two, 
and they are both of the nature of ochre. | 
‘The one is red, and the other yellow. They 
are not compact, but of a friable or brittle 
nature, and-often crumble to duft in the 
_ places where they lie. They both ftain the 
_ fingers very much when they are touched. | 
_ The red is of a deep colour, between crimfon 
and purple, and is of a ftrong body: the 
yellow is a fine gold colour, and being mixed 
up with oil in the common way, they prove 
to be good colours for painting ; much bet- 
ter than the common forts. . 

‘Some may fuppofe, that there was no 
@reat occafion to name thefe fo particularly, — 
fuppofing them to be the fame with what are 
commonly fold at the fhops ; but though 

they 


- 
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they agree in name, they are altogether dif- 
ferent. The reddle which comes from Der- 
byfhire; and which fome, though it feems to 
ime not very properly, call red ochre, is a 
«coarfe earth of fattifh fubftance and pale co- 
llour; not at all like this deep fine and dry 
‘ochre found in this part of the country; and. 
cas for the yellow ochre that is commonly 
(fold, it looks like clay, and is a common 
earth. The yellow of this place is quite 
different; it is light, dufty, and of fo ftrong 
a body by way of colour, that it ftains every. 
tthing it touches in a furprizing manner. A 
dram of it is equal to-an ounce of common 
ochre, befide that it is a better colour. 
There is befide this fine purple ochre, a 
deep red fort that is found in greater quan- 
tities, but is not fo fine. And befide the 
yellow one already mentioned, there is in 
fome of the cracks and crevices of the yel- 
iow iron ores, a fine light fort like meal ; 
this may be blown away by the breath, but 
it ftains more than the other, and is as fine” 
co the touch as powder for the hair, This 
is of a lemon colour, pretty much like that 
, which 
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which is called by our colourmen: French 
ochre, but finer. Be tad) 
Whether this laft can be got in any quan- 
— tities I doubt, but ever fo little of it might 
be ufeful; and if it fhould be as fine a co- 
lour, as I think it would, the price that the 
face painters pay for good colours would 
_ make it worth while to try if enough could 
not be got for their ufe. 
I am of opinion, that if natural things 


were more looked after, both in this and - 


other profeffions, they would fucceed better 
than the laborious products of art, for they — 
are more likely to ftand and laft. We hear the 
pictures of the antient painters fpoken of as" 
furpaffing all that are made at this time, and 
certainly they ufed none of the modern co- 
lours of the chymifts making. They paint. 
ed with the earths as they found them, and 
we fhould do well to imitate their practice. 

I was at one time furprifed to find thefe 
red and yellow ochres always about the 
-lumps of iron ore, but I hear the moft ju- 
dicious people fay, that they owe their ori- 
gin to thofe ores ; and upon recollection ’tis 
very like. Iremember to have often feen 

| yellow 
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yellow fpots upon a tin veffel that has ftood 
out in the wet, and thefe are from the fame 

caufe. What we call tin is only iron tin’d, 
and the wet foaking through the tin, and 
working upon the iron, produces this yel- 
low matter, which is really ochre. 

Alfo if one examines thofe fprings which 
are faid to be tinctured with iron, one fees 
yellow mud about them, which is doubtlefs 
yellow ochre; and in the fame manner the 
{tones about the New Tunbridge-Wells at 
Hlington are tinctured with deep yellow, 
which is alfo ochre. 28 | 
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Containing accounts of the CrysTALs 
and SPARS. | 


CHAPTER. the Fins, 


— Concerning. the cryftals and other like fubjtances 
found about Briftol. \ 


ramsZ EF ORE F fay any thing about 
Ga thofe ftones, which, being de- 
nominated from the place, it 
e might be expected I fhould treat 
of very largely, in an account of the rocks 
and {tones found about -Briftol, I fhall make 
two or three general obfervations. : 


There 
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There are two different forts of fub- 


| ftances found in the crevices of rocks and 


hollows. of ftone, as alfo in other places, 
which, from their fimilarity in appearance, 
people are apt to take to be the fame, tho’ 


they are perfectly diftinct from one. ano- 


cryftal. 


ther. 3 
The common people often confound thefe 
all together, under the name of cryftal, 


but the more knowing call them by two 
names, cry/al and /par. 


‘Whatfoever is found in the earth, that is 


_tranfparent, many people call cryftal, with- 


out farther enquiry, but this is very wrong. 
In Northamptonfbire there are a fort of tran- — 


parent ftones of a regular fhape, like a 


diamond on cards, or the quarry of a win- 
dow, thefe they call launch, becaufe they 
ufe them to ftop bleeding at the nofe. They 
are as foft as chalk; you may fcratch them 
with a pin; and they fall to powder in a 


_ few minutes if they be put into the fire. I~ 
_ don’t know that there are any of thefe ftones_ 
in this country, but I name them to fhew , 


there be  tranfparent ftones that are not 


a Befide 
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Befide thefe, which are lefs common, 
there are, as I faid before, two fubftances 
found in the cavities of rocks, which re- 
femble one another. They are both clear 
and tranfparent, and both are found in an- 
gulated forms. Both grow alfo ufually at 
one end to the ftone, and are pointed or 
fharp at the other; and they commonly 
grow in clufters together. 

As they agree in fo many particulars, it 
was very natural for people, who did not 
examine deeply, to fuppofe they agreed in 
ail. They are therefore called in general by 
the fame name; but when they are exa- 


mined a little more nearly, they are found - 


to differ in feveral particulars. 

Some are very clear, bright and hard ; 
and others are muddy, fofter and lefs glofly. 
The firft of thefe are cryftals, the others are 
fpars. They do not differ only in their ex- 
ternal afpect, but they are alfo of very dif- 
_ ferent natures. . The clear and bright ones, 
which are properly cryftals, will cut glafs: 


SS paces may 


and, when put into the fire, they fuffer no | 


change, unlefs the heat be very violent ; 
and in that cafe they are changed into glafs. 
: The 


2" 
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_ The others, which are called fpars, are foft 
and will not hurt glafs, at leaft only while 
the points laft, which break off immediately, 
and while they are preffed very regularly, . 
and when thefe are put into the fire, they 
_ prefently calcine to lime. 

Thefe are the real diftin€tions of the 
-cryftals and fpars. They may be known at 
fight by a judicious eye, but they will al- 
-ways difclofe themfelves on this tryal. ‘To this 
it may be added, that the cryftals are almoft 
-always uncouloured, and that the fpars are 
-often yellowifh or whitifh. 

There is this farther fimilitude alfo be- 
‘tween the two things, that as they will 
“each of them take the form of angular py- 
_ramids or columns, fo they will alfo fome- 

times form themfelves in large fhapelefs 
maffes, the cryftals like pebbles, and the 
{par in various irregular lumps. 
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Concerning thofe cryftals which are sgn Briftol 
sania aah 


OW that I have diftinguifhed what 
N 


are the two fubftances refembling one | 


-another in external appearance, though dif- 


ferent in reality, under the names of cryftal 
and fpar, it may be proper to obferve, that - 


thofe called Briffol ftones are all of the-for- 
_ mer kind. There are fpars in the neigh- 


bourhood; and I have brought up feveral 
-which have the forms and figure of cryftal, — 


but they are never called Brifol ftones ; they 


want. the luftre and clearnefs, and are difre- 


garded. Of thofe I fhall {peak hereafter. — 


The Brifiol ftones are moftly either per- ~ 


fe&tly clear and colourlefs, or elfe they are 


a little-whitifh, but of thefe Jaft there are 


few. Some are of other colours, but they 
are faint, and feem accidental. They are 
naturally as well polifhed, as if they came 


: from the spends of the lapidary ; and many 


of — 
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of them feem fit to be fet in rings without 
farther trouble, except that of feparating 
them one from another. 
They are found in vaft quantities in the 
cracks of rocks and cavities of ftones, but 
chiefly in the cavities of iron ore. The 
common people dig into the beds of iron 
ore for them, and fell moft of them for 
the embellifhing of grottos, and the like 
purpofes, for which they ferve admirably, 
their forms being very pretty, and their po- 

lifh lafting for ever. 
- They rife ina great variety of forms in 
different places, and the clufters of them 
are yet more various in their appearance. - 
About Clifton they refemble table diamonds ; 
and fome of them, where the pyramids 
ftand upright, and are broad and fhort, have 
at firft view an afpect of rofe diamonds. 
They have moftly the appearance of the 
table diamond when they lie fideways, and 
the columns are more feen than the pyra- 
mids. In fome parts about Ciifton alto, 
they are very fmall, fhort and numerous, 
and in thefe clufters the angles are fo fre- 
quent, and the light fo varioufly reflected, 
C5 that 
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that they have the appearance of clufters of 
fmall brilliants fet in fome a piece of 
work by a jeweller. 

Thefe are the moft elegant parcels of 
them, and I don’t know I ever faw more 
beauty in the fineft works of art than is in 
thefe, when the light falls ahi iad upon 
them. 

About King’s Wefton the iiitnts rife 


higher, and are more irregular, the {mall 


fhoots being fo blended one with another, | 


that the particular form of each part is loft ; 
but the appearance of the whole is ftill vaft- 
ly romantick and pretty. Several of thefe 
_ that I brought to town are of the moft 
ftrange figures that can be conceived, fome 
fhoot up in form of the hinder teeth of a 
calf, and others like the fpires and turrets 
of old cathedrals, and the ornaments of go- 
thick buildings. 

Befice the different fight tinge that many 
of thefe cryftals have, there are feveral that 
feem flaw’d or blemifhed. In fome we 
fee as it were little hairs; in others white 
{pecks; in many bubbles of air; and in 
fome, drops of water. Al] thefe have been 

| let 
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_ let in at the formation of the ftone, and are 
~ never to be got out but by breaking and de- 
ftroying it: but they greatly impair thofe 
pieces in which they are found. 

Thofe pieces which are pure and clear, as 
well thofe which are colourlefs, as fuch as 
are flightly tinged, are exceedingly hard, 
and will bear to be kept red hot in a ftrong 
fire a great while without altering their na- 
ture, or fuffering any harm; but thofe 
which have thefe imperfections juft men- 
tioned, will not bear this tryal. They 
either crack or turn white in the fire, and 
are eafily broke when they are taken out. 

The moft beautiful of thefe are fuch as , 
are moft diftinct in ther growth, and have 
their forms the moft eafily traced. And not- 
withftanding the almoft infinite variety that 
_ appears in them as they lie together, when 
they are thus examined, there are found 
only three figures among them all. 

I have mentioned before, that ’tis the na- 
ture of thefe ftones to’adhere to the rock or 
ore at one end, and to terminate in a point 
at the other, but this is not quite univerfal. 
Some lie flat and grow to the ftone by one 

fide, 


> 
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fide, and thefe are pointed at both ends ; 


"but of thefe laft there are very few. It is 


not one in fifty thoufand that is fo, and fuch 


as are, ufually are fmall, and require a nice 


eye to diftinguifh them. 

This is one of the three general forts of 
_eryftals as I have found in this country, 
and this differs effentially from both the 
others, but they differ from one another 
only in degree. They are each com- 


pofed of a column or ftem of fix fides, 


and terminated by a point fhaped like a py- 
ramid, and having fix fides in the fame 
manner, : 

As to the firft fort; there are fo very few 
of them, that. they need hardly have been 
named, but for the curiofity. The other 


two only differ as the column is longer or — 


fhorter. In fome it is very long, and the 
whole body is like a fine fhoot of falt petre, 
but this.is not common; in others it is 
fhorter ; and in a great many fo fhort, that 
it is fearce to be feen; and only the top or 

pyramid is minded. | 
_ When a man looks upon the vaft variety 
of forms, and diverfity of angles, that is 
feen 
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feen in one clufter of the Briffol ftones, he 
would hardly think it poffible that fuch’a 
variety of figures could proceed from fo 
few original fhapes; but the variety of 
fhorter and longer ftems, and the confufed 


and manifold. manner in which they are 


thrown together , together with their croud- 
ing upon one another, and intruding upon 
each others form, make all the difference. _ 

Among the largeft of thefe cryftals, there 
is generally the moft of the ftems to be feen. 
The fmall ones, which are very numerous, 
are almoft all pyramids. Thefe fmall ones 
are alfo tinged with various colours, more 
frequently than the larger, and are a very 
ufeful article in the grotto work for which 


they are fo much ufed. The clufters of 
larger cryftals make the moft fhew by day- - 


light, but when a candle is brought in, thefe 
are furprifingly pretty : they reflect the light 
from fo many furfaces, and in fo many di- 
rections, at once, that a clufter of them re- 
fembles fome piece of artificial rockwork 
that is covered with frofted glafs, only thefe 


are beyond comparifon brighter and more 
beautiful. } 
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Of Of the manner in which the Briftol /tones Stee 
to the flones and ores. 


Have mentioned already that thefe cryf- 

tals all grow to ftones, and in the cavi- 
ties of ores, fixed by the bottom of the — 
fprig, unlefs fome few that are faftened fide- 
ways. Of thefe there is great variety ; and 
their manner of growth is as variable; and 
their forms feem, as well as their colours, in 
fome degree to depend upon it. 

Wherever there is a crack between the 
folid parts of a ftone, or wherever there is a 
cavity in a lump of ore, thefe cryftals are 
found. If the crevice be fmall, they are 
alfo fmall; if it be large, they are larger ; 
and the largeft and fineft of all, are found 
in the great cavities of a kind of reddifh 
ftone, that is very rich in iron. 


In the cracks of ftones they grow to each 


fide in clufters; and in the fame manner, in 


thefe cavities in the ores, they encruft the *— 


whole furface of the cavity ; and oftentimes 
they 
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they continue growing till their tops meet 
in the centre; fo that the whole fpace is 
filled up, except fo much as is between the 
feveral {hoots. 

I have examined the feveral materials to © 
which thefe cryftals grow, and have collec- 
ted together a number that fhew a great va- 
riety; how much farther this might have 
been carried, I fhall not take upon me to 
fay ; only this, that T faw one lump of iron 
ore, with a cavity in it like a vault or oven, 
into which I could with eafe have put my 
whole hand; it was full of cryftals, both 
bottom and fides, the fpungy top, through 
which the water drained into this cavity, 
through various little pin holes, being al- 
moft broke off : fome of thefe cryftals are 
extremely bright, and many of them full as 
big as common hazel nuts. I faw alfo num- 
bers of other lumps of ore not fo big, but 
all full of cryftals in like manner; however, 
an account of thefe which follow, may ferve 
to explain the growth of thefe ftones better 
~ than any thing I can fay befides. 

The largeft and faireft clufter that I have 
brought to town, grows on a piece of red- 
, difh 
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dith ftone, fo full of iron, that doubtlefs it 
is a very rich ore of that metal. This. has 
been cracked in feveral places, and it has 
befides feveral natural cavities in it, fome 
big enough to have held a wallnut, others 
much larger. 

The cracks are all filled up with cryftals, 
but they are {fmall. They grow from each 
fide in a compleat cruft, and their points 
meet inthe middle. The cavities are alfo 
in great part filled, and it is in the fame — 
manner; but they are not altogether clofed 
up, for the tops of the cryftals have not 
met in the middle, but leave a cavity of a 
fourth or fifth part'of the bignefs of the 
firft. | : uve 
‘The method of growing of the cryftals — 
in thefe, is juft the fame as in the cracks. 
Firft of all there is a cruft of coarfe whitifh 
and irregular cryftal fpread over the whole 
furface of the cavity; and from the top of 
this, rife the other cryftals, which are pure, 
fine, tranfparent, and of a regular figure. 
Thefe laft are what are particularly called — 
Brifiol ftones; for the cruft or bed, on 4 
which they grow, is not fo much regarded 5 

and 
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_and thefe all confift of a fprig terminated by 
a pyramid ; and as thefe fprigs or columns 
are longer or fhorter, and as they are dif- 
pofed more or lefs regularly, they make a 
different appearance. In general, the moft 
beautiful pieces of all, are thofe in which 
the cavity has been moderately large, and 
the cruft not too thick; and the cryftals 
have fhort columns, and grow regularly, and 
not too much cluftered together. 

The thicknefs of the cruft, as alfo re | 
largenefs of the columns, is always pro- 
portioned to the bignefs of the cavity ; ina 
hollow of an inch diameter, the cruft will 
be of the breadth of a ftraw, and in the 
large ones, half an inch or more. I have 
always obferved the thicknefs of this pro- 
portioned to the fize of the cryftals ; and it 
is found wherever there are cryftals; only 
where they are fmall, it is not regarded. 

It is not only where there is a cavity of 
this roundifh form that thefe cryftals fhoot 
out-fo fairly ; often a crack will widen in 
- fome part, and there they will grow in the 
_ fame manner, for all they want is room. 


Of 
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Of all thefe particulars there are inftances 4 


in the one piece of red ftone already men- 


tioned, although in the whole it is not fo — 


big as a man’s fift. The largeft cryftals are 


in the bigeft cavity, and they are tinged 4 


very flightly with a purplith hue. 
Thefe are the general forms and manners 


in which the cryftals, called Briftol ftones, 


are found; but the variety, from the form | 


of the cracks, and bignefs of the cavities, 


makes an endlefs change in their fhape and 


appearance. 


On a piece of greyifh iron ftone, I have 


feveral of different fizes and degrees of pu- 


rity, fome white, and others with a flight, 


but very beautiful caft of pearly blue: and 
in another purple ftone, of great hardnefs, 
fome other whitifh and pellucid ones, and 


among them, feveral fmall ones of the fine 


black water of the diamond, and of a very 
-furprifing luftre. Where the iron ore is 
richer, and has rifen in bubbles on the fur- 
face, I. have vaft clufters of middle fized 
cryftals covering thefe ; and of thofe fome 
are reddifh on the furface only, and fome 
throughout. The ore itfelf in thefe pieces 


is 9 


Of the Growth of Briftol Stones. 43 
‘is fo red, that is ftains the hands on hand- 
ling it. 

I have obferved already, that in moft 
‘cafes the fhoots of pure cryftal grow upon 
a kind of cruft or bed of fouler cryftal, or 
fuch as is white and irregular; but in fome 
‘inftances there is a ftrange variety ; the cruft 
4s half an inch thick, and looks like allom, 
_and the fhoots and fprigs do not grow imme- 
‘diately upon it, but there is thrown between 
athin cruft of a reddifh ferrugineous matter 
of the breadth of a ftraw, and the cryftals 
grow upon that: and fometimes there is 
upon this red cruft, a fecond béd of fome- 
what purer cryftal, and upon that the fhoots 
grow, but with a line of red between, as if 
it were the rudiments of another cruft of fer- 
rugineous matter. 7 

Thefe appearances are very fingular, but 
they will fpeak for themfelves, for I have 
brought pieces of every fort to town with 
me, and there is no talking againft fact. 

Thefe cryftals, which grow upon the red- 
eft ores, are frequently colourlefs; and, on 
the contrary, thofe which are the redeft of 
all, are frequently. found upon fuch ores as 
have 


44. Of the Growth of Brittol Stones. 


have nothing of that colour. The brighteft — 
clufter which I have feen, take the whole © 
together, are upon a ftone between red — 
and grey, very rich in iron. They look © 
redifh when feen at a diftance; but, when — 
{trictly examined, they are in general co- 
lourlefs, but have certain ftreakes and gate 
of red in different parts. : 

Although the greateft part of che - Briftl | 
ftones grow in the cavities of iron ore, this — 
is not univerfal, for they are frequently — 
found in cracks and cavities of ftone that 
has not the leaft tin@ture of that or any 
other metal. I have brought up clufters, as _ 
fine as moft of the others, in the cavities of 
common grey lime-ftone, broken off from 
whole rocks of the fame material ; but thefe 
are feldom tinged of any colour, nor are 
they often very long in the fprig.. 

But among thofe which have their growth 
upon or in irony matter, I muft not omit to 
mention two very particular pieces. The 
one is a mafs compofed of feveral beds of 
cryftal, intermixed with little partitions of 
iron ore. The cryftal in this is white, and 
the form appears at firft fight quite irregular, 

mo 7 | but 
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out being examined ftri@ly, it has a general 
endency to the thape of thofe angular | 
tones called fraunch before mentioned : that 
s, each feparate part approaches toward the 
hape of a pain of glafs in an old window, 
only it is thick. 

_ The other fingular production is of the - 
ature of thofe hollow fubftances that lie 
ubout the clay pits of Harrow on the Hill, 
ind the fand pits upon Hamp/tead-Heath, and 
many other places. Thefe are long or 
roundifh, and of a yellowifh colour, but 
with an appearance of rufty iron. When 
they are broken, they are feen to be com- 
sofed of acruft of irony matter; and the 
nollow within is filled with fand or clay, ac- 
cording to the nature of the bed in which 
they lie. This piece is a part of one of 
thofe irony cafes, but lying in a cryftal 
-ountry, inftead of being full of fand, its” 
avity is crufted round with a bed of whitifh 
yftal ; and from this rife, as in the others, 
thoots of pure cryftal, a little redifh. This 
L take to be a very great curiofity. I have 
ceen nothing like it. 


To 
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To conclude thefe obfervations upon the 
nature of the Briffol cryftals, I fhall only 
add, that among the fmalleft there is equal 
beauty, although it be not fo confpicuous, 
and there is equal variety. They are more 
frequently coloured than the larger, and 
they are often better coloured; and to this 
is to be added, that when they are not co- 
loured at all, they are brighter than the 
larger kind, many of them approaching to 
the appearance of real diamond fparks. 

Some of thefe little cryftals are brown, 
fome are blackifh, and fome are of the 
brighteft red that can be conceived. Others 
alfo are of a very ftrong and fine fcarlet, but 
fo deeply tinctured, that they are not tran- 
fparent. Some are of an iron grey; and 
feveral are of a colour between grey, blue 
and black. Thefe are not quite tranfparent ; 
but, in luftre and brilliancy, they exceed al] 
the others; and, as I think, in hardnefs. 


CHAP. | 
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CHAPTER the Fourrua. 


Concerning the peculiar form of fome cryftals 
found about Briftol. 


L.THOUGH all the ftones that are 
properly and diftinctively called by 
the name of Briffol ftones, are cryftals ; yet 
ll the cryftals which are found in this 
country, are not of the nature of thofe 
which are moft frequent, and are called 
Briftol ftones. I have met with fome things 
of this kind that appear very particular to 
me, and I fhall mention them feverally, 

In fearching among the lime-ftone rocks, 
J have met with two forts of cryftal fub- 
{tances, both very fingular, and equally 
(beautiful, the one kind folid, and the other 
hollow. The folid ones are a kind of little 
iballs of the bignefs of a large nutmeg, 
irarely more ; and the others are likewife 
(parts of round ftones, hollow within. 
‘Thefe are fo much larger than the others, 
ithat the folid ones might have been bred in 
itheir cavities ; for aught I know this may 
have 
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have been the cafe, for I have found none 
of the hollow ones entire, and where the 
folid. ones were, they were commonly about 
the fame places. ~ 

As different as thefe feem in-the ceneral 
appearance, they have a great deal in com- 
mon. They are each compofed of an 


earthy or ftoney matter, a cryftalline cruft — 


or bed, and fhoots of cryftal; and only 
~ feem to differ as turned one fide or the other 
outwards. The balls are the moft ‘cena 
and fhowy. i 
To. examine one of thefe balls fanergete 
ally it appears alittle knot of cryftals ; its 


furface is covered all over with points, and | 


thefe are the pyramids of cryftals, the co- 
jumns of which are fo fhort, that they are 
not to be feen. When this ball is broken, 
‘there is found a fmall lump of ftone in the 
centre; round this fpreads a cruft of whitifh 
and coarfe cryftalline matter, and from the 
furface of this, in the ufual way, grow the 
cryftal fhoots. 

As to the hollow pieces, they have a coat 
of the fame ftoney matter on the outfide, 
and within this is fpread a covering of coarfe 
| : pry, 
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-eryftal, from the furface of which grow the 
fhoots as ufual. Thefe hollow bodies there- 
fore very much refemble the cavities in the 
iron ores, only they are detached pieces. 

The fhoots of cryftal, on the furface of 

the balls, and within the body of thof 
other mafies, are fometimes colourlefs, and 
-fometimes tinged with red or yellow: but 
there is another circumftance very fingular in 
thefe fhoots, which I have not feen in any 
any others, and which at one time tempted 
me to believe there were other natural 
figures of cryftal befide thofe two or bet 
which I have mentioned. 

When we view the cryftals of any one of 
thefe at a diftance, they have a very {plendid 
appearance. . They glitter more than any 

others, and the light is vifibly reflected from 
more angles. Upon examination it is found, 
that every one of thefe thoots is compofed 
of many more. | 
The furfaces of the fhoots of cryftal, 
whether we look upon their pyramids, or 
the fprigs themfelves, are always fmooth and 
uniform, but in thefe they are covered with 
other fmaller figures. It has been obferved 
, D oe already, 
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already, that the fhoots of cryftal often in- 


trude upon one another ; but in thefe pieces, _ 


they grow one upon the other. Every 


fingle large fhoot is, covered with forty or 


fifty little ones, which lie flatwife upon it, 
and break in varioufly upon one another, fo 
that from their feveral little planes, and 


the leffer furfaces of their fides, and the . 


plane of the larger pyramid feen between, 
the light is fo varioufly refleéted, that it is 


not a wonder there is feen all this brightnefs _ 
when the whole mafs is expofed to the | 


light. 

In fome places I have fad numbers of 
thefe little balls, not loofe, but growing one 
by another upon the furface of a ftone; 


and fometimes the pyramids of other cryf- : 


tals, in fmall hollows of ftones, have been 
fo covered with thefe fmaller thoots, that 
they have looked thick and like the balls, 
only fmall. 

Fewer of thefe globules “ cryftals are 
colourlefs than of any other kind. They 


are very frequently white as milk, fome- — 
times purple, often red, and fometimes | 
| neni Thefe are the brighteft and fineft 
of 4 


of fome Cryftals. gn 
of all, and I am much miftaken, if being 
‘cut, they would not be called very good 
topazes. a 
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Concerning the formation of cryftals. 


¥Y Doubt not but many have written upon 

the formation of cryftals, and very likely 

my opinion may differ from what they all 
fay, for I have not read them. What [ have to 

offer, are not the cook’d up thoughts of fome 
other, but my own, and as fuch the candid 

reader is defired to take it. Only this I 

fhall fay, that thofe ingenious gentlemen 

have generally written in their clofets, and 

taken their inftances from one another ; 
awhereas I fpeak of what I have feen upon 
the fpot, and refer to nothing but what is in | 

nature. If I am not miftaken, I have | 

heard that the old writers fuppofed, cryftal 
was congealed from water, and I think they 
fy ar prefent writers deny it. This is in 
D2 general 
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general what I hear from thofe I have fpoke 
with upon the fubject ; and if there is any er- 
ror in fuch parts of this work. as refers to 
writers, they are to be blamed who have 
given me wrong information. I build no- 
vine upon puck they have faid, nor have 
opportunities or abilities to ftudy them. 

Whether it be from my ignorance, or ~ 
what other caufe foever, I am apt to believe 
the old people were.in the right oftener than 
we are aware; and in this matter of the 
formation and growth of cryflal, I am of 
their opinion, 

“In the firft place, that water can cole 
into ftone, or at leaft that it can leave fome 
ftoney matter behind it, as it drops flowly 
away from any place, I think is plain enough 
from what we fee in cellars, and all other 
arched buildings. | 

In many large vaults there hang icicles of 

a ftoney matter, hollow within from feveral 
parts. Thefe plainly are formed where 
water drops, for the water {till runs through 
their hollows; and whether the water that 
foakes through the ftone congeals itfelf into 
thefe ftoney Pipi or gal {toney matter 
feparates 
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| feparates from it, and by degrees forms 
‘them, matters not; they certainly owe 
their rife and growth to water dropping 

there, and they will continue growing as long 
as any does drop. 

I am told, that before Wefminfter- ede 
had been finifhed half a year, there hung 
ftoney pipes of this fort from the infides of 
feveral of the arches, and that they do fo 
{till ; and a few years ago, when the terras 
was repaired at Windfor-Ca/ile, a brick vault, 
made only to fupport the earth, was opened, 
and the workmen could not get along in it 
for ftoney icicles of the fame kind. Thefe 
muft have been formed fince the building of 
the vault, and that was no great time 5 and 
yet fome of them were five feet long, and as 
thick as a man’s anckle. There could be ~ 
nothing but the dripping of water to make 
thefe ; and whether it all congealed, or only 
a part of it, or fome ftoney matter which 
was in the water feparated from it, fo as it 

_ does by boiling in our tea-kettles, let the 
_ water be ever fo clear ; ftill it feems to me 
_ very plain that the old people had reafon on 
their fides, who faid cryftal owed its rife to 
| te eee water, 
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water, for all’ thefe icicles are cryftal, or 
elfe fpar, which is next kin to it. 

Now to bring thefe obfervations to the 
prefent purpofe : it appears to me, that the 
cryftals, called Briffol ftones, are formed in 
the cavities of iton ore and the cracks of 
ftones, juft in the fame manner as thofe 
ftoney icicles ; that is, from water draining 
through, and refting a great while upon. 
the furface ; and this I fhall explain, not by 
arguments, for I have no hand at them, but 
by the face of things on the fpot, where 
thefe cryftals are found. | 

_ There ‘are in this country a great many 
beds of ftone, and even of other materials, — 
fo firm, that water does not eafily penetrate 
them, and many that it does not penetrate 
at all, the confequence of which will be 
fhewn hereafter. Now if there were Briftol 
ftones found in great quantities under thefe, 
J fhould be for feeking after fome other ori- 
gin for them; but this is not the cafe, 
very few, if any, are found in places 
where the upper part of the ground is fo 
compact. 


In 
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In other parts, the earth, and other mat- 
_ter under its furface, is loofe and fpungy ; ; 
and one may, on breaking it a little way, 
Or on examining it where there -has been 
frefh digging, fee a number of exceeding 
fmall traéts and channels, through which 
_ the water makes its way i in finking ame the 
- furface. 

In following thefe there are always found 
vaft quantities of Briffol flones. ‘The ftones 
are crackt or cleft at fome depth under- 
neath, and the iron ore is full of crevices 
and cavities, and all thefe are full of cryf- 
tal. What could be wifhed more for a 
Proof? Here are places where the water 
cannot find a free paflage, but remains on 
the furface of hard beds of matter, and un- 
der thefe there are no cryftals; here are 
other places where the water can pafs freely, 
and where we fee the very tracts and chan- 
nels through which it has paffed, and under 
thefe there are cryftals in abundance. This 
is found without variation ; and can any 
one doubt, after this, that the water is s the 
caufe of the cryftals ? | 


D 4 This 
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This water drains freely, and pafies along, 
without ftopping, through the loofe matter, 
and along the little channels; but when it 
comes to the rocks and ores, it hangs upon 
the furfaces of their cracks and cavities, and 
there it congeals exactly as it does in vaults 
and arches, or elfe it lets go this matter 
from it, which congeals into cryftals, and 
thefe fill up the cavities in time, though at 
the firft it only crufts them over. 

If any one fhould afk me how this matter 
comes to be fo pure? I fhall anfwer, becaufe 
it feparates from water that has been before 
purified and filerated in its paffage: and if I 
am afk’d, why it congeals always in the. 
form of a fpring and a eh ty > I fhall de- 
fire the inquifitive perfon to tell me, why falt 
petre always fhoots into thofe regular fprigs ; 
and when he has told me one, I will explain 
to him the other. 

This I take to be the true and real forma- 
tion of Briffol ftones, and, I fuppofe, of all 
other cryftal; and the old authors were 
certainly in the right, who deduced its ori- 
gin from water. Whether the whole fub- 
ftance of the water congeals into it at once, 

or 
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ora {mall matter from every drop, I fhall not. 
take upon me to fay. | 

But this is moft certain, I have seagate as 
any curious perfon may do, the water from. 
the furface of the earth to the beds of iron 
ore; I there faw where it entred the cavities 
through numbers of {mall pin-holes ; I then 
broke up that very ore, and found the ca- 
vities full of Briffol tones, fo that I am firm- 
ly perfuaded they are produced from rain- 
water, and that only, as no {prings are any 
where near thofe beds of ore. Neither has 
the water of the fprings iffuing from under 
the rocks at a diftance,any thing of the irony 
tafte, as one might naturally expect, had 
they any communication with thole large 
beds of iron ore. 


PERE ECES TTS Cte CLS 


CHAPTER the Sixtus. | 
Concerning the colours of cryftals.. 


AVING fpoke fo much concerning 
the nature and origin of cryftals, there 
remains only to fpeak of the manner in which 
they obtain their colours, and then this 
D5 whole 
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whole matter will have been treated of ; if 
not perfectly, at leaft as well as I am able. 

~ J have occafionally mentioned, that the 
Briftol ftones; although generally without 
colour, are fometimes tinged to various co- 
lours. Having explained the nature of their 
formation, if that be allowed to have been 
done fairly, the other will be no difficulty, 
for they both —— on the fame prin- 
ciple. 

~ It has been remarked, that although thefe 
ftones take feveral colours, yet red and yel- 
low are the moft frequent. I defire it may 
be remembered, that in a former chapter of 


this work, treating of the Earths found. 


about Briffol, I have named two principal 
kinds, a red and a yellow, both very {trong 
colours. ‘This may give a fufpicion, that 
the two -principal colours of the Briffol 
ftones, being alfo red and yellow, are owing 
to them. But this fufpicion may be led up 
almoft to certainty. 

Thefe two earths are found only among 
thofe ores, in the cavities of which thefe co- 
loured ftones alfo are found ; andl have al- 


ways feen, without'one exception; that where 
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the red ochre was very predominant, the 
ftones were red, and where the yellow ochre 
was predominant, they were moftly yellow. — 

Iam not unfenfible that it may be faid, 
the fame power in the ore, which in this cafe 
gave the red or the yellow colour to the 
Earth, might alfo give it to the {tones ; but 
of this there is no proof; and, on the other 
hand, there is the ftrongeft evidence that can 
be from obfervation, that not only in thefe, 
but in all other places, the ftones are of the 
colour of thofe earths through which the 
water hasrun. They are earths of fo light 
and fine a fubftance, as to be fufpended in 
the water, which is not the cafe of all. 

In general, I look upon this to be the 
cafe. Where the water has made its paflage 
among clay and fand, and other the like 
materials, which will give no colour to wa-— 
ter, there the cryftals that are in the ftones 
and ores below, are e colourlefs, like that wa- 
ter out of which they are formed ; but that 
when there have lain in the way of the water’s 
pafflage thro’ earths of the fine light kind, 
fach as thefe ochres, which we know can 
be contained in clear water, becauie the clear 

water 
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water of iron fprings depofits them; then. 
the cryftals forrned out of thefe waters are 
coloured accordingly. a 
We fee by this inftance of the iron wa-_ 
ters, that yellow earth may be contained in 
them while they appear clear. This yel- 
low earth may therefore be contained in that 
water which goes to form thefe cryftals ; 


and as we fee it can fubfide, and fhew its 


colour, after a time, by fettling ; it if not 
ftrange, that it fhould alfo fhew it in the 
flow operation of forming thefe cryftals, nor 
is it a wonder si fhould be: coloured 
By, dteat . F 
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CHAPTER the Speegeeenangs 


Concern ng [par of uncertain form found about 
Briftol. 


PO N the beginning to fpeak of the. 
Sritol ftones, which are cryftals, I. 

found it neceflary, (to avoid confufion, and. 
very frequent miftake) to obferve, that there. 
was another fubftance, not unlike to cryftal in: 
iy | appear- 
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appearance, but Jefs bright and fine, which 
was called Spar. This is the matter concern- 
ing which I am now to fpeak particularly. 

This {par is frequently about King’s We/- 
ton, and in fome other parts of this coun- 
try, the bed upon which the cryftals, called 
| Briffol ftones, form themfelves. A large 
and thick bed of this fhall be found cover- 
ing a layer of ftone, or even of earth, where 
there are cracks or crevices, or even where 
it is flat in fome places; and over this there 
fhall be fpread a coat of redifh, earthy, or 
-ftoney matter; and from this fhall grow 
up fhoots of cryftal, in great numbers of 
various heights, forms, and colours. 

Thefe beds of fpar, when they are not 
very thick, often refemble fo. much thofe 
crufts of coarfe cryftal, which fpread them- 
felves under the fhoots of Briftol ftones in’ 
the cavities of ores, that an unaccuftomed - 
eye might miftake them for the fame fub- 
ftance, but the cryftal never grows imme- 
diately from the fpar, as it does from that. 
! cryftal. There it fhoots up as if the finer 
kind rofe out of the fubftance of the coarfer 5 
but when this bed of fpar is the founda- 

tion, 
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tion, there always is a eens redifh matter 
between. | 

Befide this Ss which ferves for the 
main fupport of the Briffol ftones in thefe 
cafes, there is abundance of fpar in: this 
country, of a ftill coarfer kind and uncer: 
tain figure. Upon Clifton Mount it is dug up. 
at the price of fixteen pence the load, and 
ufed for laying on the walks of gardens, 
They call it, the coarfe ftuff; it is broke to 
pieces for this purpofe, and, when fpread 
about and rolled, it makes a very — 
figure. 

The very worft of it, that is, the very 
common fort, has fomething of a cryftalline 
| appearance, but it is foul, whitifh, or yel- : 
lowifh, and often mixed with ftreaks of red. 
Thefe large mafies of it, however, are fel- 
dom throughout alike, but in fome parts. 
finer, and in fome places full of bright par-) 
ticles, which glitter when the fun fhines up-— 
on them, almoft in the manner of the 
Briftol ftones. a 

The worft quality deen this Filo seniceye 
is, that it decays after a certain time; it is: 


at the beft foft, and being expofed to the 
fun 
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‘fun and air, it perifhes; as it does frequent- 
ly, even in the very beds, when only the 
air gets admittance to it. In-this cafe it 
fplits and breaks away, and. loofes its tranf- 
parence and_brightnefs, appearing © whiter 
than before, and like fome calcined mat- 
ter: avery little heat alfo takes the fame ef- 
fect upon it; and, as it gets more decayed, 
it turns brown, and at laft looks like rotten 
wood. 

They alfo find coarfe and fhapelefs fis in 
many places. Whenever they open a new 
quarry for ftone, the furface of the bed is 
commonly found covered with it; and 
wherever there are cracks or cavities, it has 
run down into them, and is often of a very 
confiderable thicknefs. It is ufually yel- 
lowifh, whitifh, and fometimes brownifh ; 
but thefe forts are much harder and firmer 
than the common coarfe ftuff. 

The fpar itfelf, as is plain from the purer 
pieces, is naturally clear and tranfparent like 
cryftal; and itis always coarfe in proportion’ 
as. it is coloured ; fo that both its foulnefs, 
and sig are plainly enough owing to 

e earthy 
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earthy matter that mixes among it as it gets 
its hardnefs ; and continues always in it. 
But though the tops of ftone quarries af- 
ford abundance of this fpar, and they, — 
and the cracks and cavities in the fame 
beds, are, I am told, in moft countries 
the places where alone it is found, it. is 
not there that the moft of it is to be met 
with about Briffol.. They dig the greateft 
quantities of it out of the earth upon the 
higheft hills, where they find it of itfelf 
compofing beds of two or three feet in 
width, and feveral feet deep. This fpar is 
the common fort, or coarfe ftuff; it is ge- 
nerally white, as if there were chalk in it, 
and mixed with great numbers of glittering 
particles and ftreaks of red, and looks very 
beautiful ; though ’tis not all alike, fome 
‘being yellowifh, and fome of a brownith 
colour. Every one of thefe thick beds 
feems to be compofed of a number of others 
laid layer upon layer, one over another ; 
and the fubftance, where it is moft pure, 
feems to be compofed of a kind of flakes or. 
fpangles, imal, and crouded together ina 


very. 
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‘very irregular manner. The coarfer parts 
‘look more dufty, and not fo bright. 
Wherever there are beds of ore alfo there 
‘are found in this country vaft cakes of {par, 
fome finer and fome coarfer, and in the fame 
‘manner great mafles of it are generally 
found about quarries of ftone, in whatever 
manner they lie. Thefe, like the others, 
are foul in different degrees, and partake 
more or lefs of the beforementioned co- 
lours, according to the nature of the earth 
that lies above, for this is the cafe with fpar, 
in the fame manner as it is with cryftal. 

Thefe maffes of fpar generally lie five or. 
fix feet from the furface of the earth, but — 
in fome places not above two or three, and 
there are no jprings ever run among them, 
or near them. 

Of all the kinds of faa which is of this 
uncertain figure, the fineft, and moft pure, 
is that which is found upon and among the 
feveral kinds of ftone. That upon the Bath 
-ftone, in particular, is very pretty. It is of 
the colour of honey, and glitters very much 
when frefh broken; and, when held up to 
the light, it is confiderably tranfparent. It 

is 
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is always compofed of feveral beds or layers - 
as it were covering one another, and thefe 
are of different degrees of finenefs; being 
polifhed, they would certainly make a pretty 
appearance, for they are fpangled, and, 
when broke, have very much the look of 
fome kinds of marble or alabafter. | 
_ Thefe fpars either hang down the fides of . — 
fmall crevices in the bed of the Bath ftone, 
or elfe they rife in larger cavities in form 
of great bubbles, one joined to another ; 
in the laft cafe they are the moft beautiful. 
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CHAPTER the saad 


Concerning pars of a jiner kind, which are 
found in fomewhat regular lumps. 


] HAT TI have at prefent named, is 

the coarfer kind of fubftance that is 

called by the name of *fpar. There are two 

others which are much finer, one in large 

lumps, the other in fhoots ; of the firft of 
thefe I hall {peak at prefent. 


This 
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_ This fpar, which is found in lumps, ne- 
ver runs into whole veins or beds as the for- 
mer kind, but it is often of a confiderable 
fize. The mafles of it are of an irregular 
| figure, but their ftructure is alike in all, 
and their luftre nioftly alike. 

The maffes are varioufly angulated, not 
regularly, but as if broken. If there be 
any particular fhape they affect, it is that 
of an irregular fquare, fomewhat longer 
than it is wide, and with the ends.and fides 
uneven. Some of the fineft pieces approach 
towards this figure, and what is more re- 
markable, the fpar naturally breaks into it, 
or fomething like it, which is not at all the 
cafe with the other, and thews this to be ef= 
fentially different. When any mafs of this 
is ftruck upon with an hammer, the little 
pieces that fall off are of this fquarifh fi- 
- gure, and the whole feems to fhatter rather 
than to be broken, for the pieces feem to {e- 
parate, and not to be forced: afunder. 

This fpar is alfo made up of plates or 
coats, like ifinglafs. They are thin, and - 
lie one upon another. Thefe are feen, not 
only upon the whole lumps, but upon thefe 

{mall 
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{mall fragments ; and they run quite thro’, 
They are much beft feen in the large maffes, 
becaufe there they are often broken, and then 
we fee their thicknefs, as well as their ex- 
tent, very diftinctly. 

If any one fhould afk me, why thefe 
lumps, which I fay are compofed of plates 
or fleaks, do not fplit into them .upon 
a blow, inftead of breaking into thefe little 
folid pieces, as I have faid, it is a queftion 
that at one time perplexed me very much ; 
- howfoever, upon a ftriét examination, I 
found that thofe maffes of fpar were com- 
pofed of plates one way as well as another ; 
that is, the flakes run upward-as well as flat- 
wife, and this never ftrait, but always flant- 
ing. It is a very ftrange thing to fay, but. 
it is certain in fact, that each of thefe plates 
of the fpar, as thin as it may be, is made 
up of little fquarifh pieces, like the whole 
~ body of the mafs, and they break as well 
One way as another, but only in thefe fi- 
gures. The fmalleft piece that can be taken, 
if ftruck againft with a hammer lightly, fo 
as to fhatter, and not to sabe it to powder, 

flies 
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flies again into a number of the fame fhap’d 
pieces; and fo on as far as ever I try’d it. 

If one had not feen this double plated 
ftructure, it would have been very ftrange 
to conceive how a ftone, compofed of plates, 
fhould break into fquarifh pieces like dice; 
but whether I had found out the reafon 
or not, I fhould have related the fact. I do 
not pretend to explain every thing I have 
feen in nature, I only fet down what I 
faw. | | 

Although thefe maffes of fpar are a great 
deal more pure than thofe large beds of it 
defcribed in the laft chapter, they are not . 
altogether fine or like cryftal. They are ge- 
netally of a brownith colour, arching: 
whitifh, and fometimes yellowifh, in the 
manner of the others, but they are always 
very bright and glofly. — 

Where the larger pieces of thefe are 
broken, there are oftentimes found in the - 
inner parts of them, fome that is a great 
deal purer than the reft, Sometimes pieces 
fall out that have no colour, and are very 
near as bright as cryftal, Thefe are, fome 
of them, three quarters of an inch long, 


and 
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and near as much broad ; they adhered to 
the reft originally, and made a part of the 
mafs; and, in breaking, they fall off in the 
fame fquarifh figure with the other parts, 
and look very fhapely and beautiful. 

-If one of thefe pieces be laid upon a piece 
of paper, where there is a black line drawn 
with ink, it fhews the line double ; the two 
approaching towards one another, or keep- 
ing ata farther diftance, according as the 
{tone is turned about. ‘This I take to be 
owing to the ftructure of the ftone, which 
is compofed, as I have mentioned already, 
of plates running two ways, upwards and 
flatwife. No other fubftance in the world, 
that I know of, is formed in that manner, 
and therefore it is not a wonder no other — 
fhould fhew things double. 
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CHAPTER the Ninrug. 


ge [par that forms atfelf into sae 
like cryfial. 


Shall now mention the laft and the fineft 
fort of fpar, which refembles cryftal fo 
much, that it has. many a time been taken 
for it; and in the fame manner cryftal, 
when it is a little foul, has been taken for 
this fpar. All this however is owing to a 
want of ftrict examination. The cryftal 
that is ever fo foul is hard, and the {par _ 
that is ever fo fine is foft in comparifon to 
it. So that if a fprig or fhoot, that is ever 
fo clear, calcines at once in the fire, it is 
fpar; and if one be ever fo foul, and will 
not calcine, it is cryftal. For thefe are two- 
- fubftances altogether unlike in their quali- 
ties, however they may refemble one ano- 
ther in their form; and this is the dif- 
ference. 
_ We fee cryttal Citing. in fhoots in fome 
places with pyramids at their tops, and in 
others — 
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others we fee it fmaller, and fpread over 
the furface of the ftone in little {fpangics, 
which are only the pyramids or tops with- 
out any fprigs or columns. The fame ex- 
actly is the cafe with fpar: we fee it rife in 
fome places large and diftin@, and in others 
we find it fmall, and fpread over the fur- 
faces of ftones in the fame way like fpangles, 
or having only pyramids and no columns. 
It is very natural in either cafe to miftake it 
for cryftal, and J wifh a great many, who 
fancy they know thefe things very well, 
don’t do fo. 

There is one way however by which sie 
may be diftinguifhed by the fight. The - 
fmall ones, which are: moft frequent,. are 
commonly whitifh or yellowifh, and they | 
- have not thefe colours fo fine as the cryftals 
when they are fmall; and as for the largeft 
fprigs, when they are fineft of all, they fill 
look weak and watry in comparifon of cryi{- 
tal, juft as cryftal does compared to a dia- . 
mond ; they have not the fame bold fplendor, _ 
nor the fame full body. 

‘There ‘is. one way very fure to diftinguith 
them alfo, which is this, pour a drop of 

aqua 
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aqua fortis upon the fineft fpar in the world, 
of whatfoever fhape, and it bubbles up in a 
moment, and will eat it to pieces; whereas 
if you cover the cryftal, let it be of what — 
fort it will, with the fame liquor, it takes 
no more effect upon it, than if it were 
common water, 
_ This is a way to know cryftal and fpar 
_ from one another in any form, and it is an 
eafier method than by fire; andis more fure 
and certain than any other, 

But without having recourfe to this, there 
are other obfervations alfo to be made by the 
eye that will at any time fhew whether a 
' thing be cryftal or fpar. The fhoots of 
Ypar, if ever fo fine, have not the exact fhape 
of thofe of cryftal. The cryftal fprigs here, 
and the little pyramids without {prigs, in the 
‘fame manner, have always fix fides, never 
more nor fewer. The fpar here never have 
fo many ; the fmall pyramids, which are the 
‘moft common, and which, as they rife in 
clufters upon the furface of ftone, very much 
_refemble the cryftals of that kind, have ne- 
ver any more than three fides; and as for 
the fhoots of the larger kind, thofe fine 
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ones that moft refemble cryftal, have only 
five fides; and theit pyramid is never fo 
tall or fo fharp. This is an eflential and 
certain difference. be 

~ Before I clofe this chapter of the fist 
ficured fpars, there is one more fort I mutt 
mention, which is very fingular. ‘This is 
frequently an- inch high, and half an inch 
thick atthe bottom. It is a fhoot without 
any fprig or column to fupport it; and has 
fomewhat like the figure of an Egyptian py- 
ramid in minature, and has _ five 
nies. "= | 

This is commonly compofed of a brown- 
ifh fpar, and looks bright and fine when it 
is broken, but it 1s: generally very foul on 
«the outfide. 

There is not any one kind of fpar, that 
more refembles cryftal, in its manner of 
growth, than this, although the form is not 
like that of any cryftal fhoot whatever. As 
the cryftals of the fineft kinds rife from a 
cruft or bed of cryftal of a coarfer fort, fo 
this always has its origin from a coarfe fpar. 
There fhall be a bed sf {par of fome depth, 
at the top of which this fhal] take its rife. 

If 
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If a fragment of this bed be examined, we 
find it ufually very coarfe low down’; to- 
ward the furface it is whitifh and foul, and 
is compofed of irregular plates; over this 
white mafs there is fpread another of a pale 
brown, and upon the furface of this, which 
is the uppermoft coat of the bed, grow thefe 
fhoots. They are fo many brown pyramids 
flanding ufually a little flanting ; and if the 
tops of any of them are broken off, that is 
always done alfo ina flanting manner ; . for 
the fprigs and fhoots of fpar, of whatever 
form, in general break flanting. 


SHAH HHPPSIPPSIIAIPSIBHIT 
CHAPTER the TENTH. 


Concerning the formation and colouring of the 
various kinds of fpar. 


| S Iwas fenfible that in delivering my 
A opinion about the formation of. cryf- 
tal, I fhould differ from what other people 
at this time think upon that fubje&t, Iam 
no lefs aware that my opinions concerning — 
_ the origin of fpar, will be as unlike thofe of 
others; but I fet them down, not as confir- 
E2 mations 
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mations of any other perfon’s, nor in de- 
figned oppofition to them, but merely as 
they occurred to me ; upon what foundation 
the reader will judge: and having given 
them a hearing, he is at liberty to think as 
he pleafes. 

In the firft place, I am fenfible, that it is 
the common opinion of mankind, that {par 
is formed by the ftoney matter depofited 
from the water of f{prings in their paffage, 
either above or under ground. J am not 
about to contradié& an opinion that has fuch 
plain proofs of its truth. But I muft beg 
leave to fay, that all fpar is not formed fo ; 
and this in particular about Briffol, of which 
it is my bufinefs to fpeak, is not at all form- 
ed that way. 3 

I know that in many parts of England, 
there are fprings, the water of which is fo 
full of what is called ftoney matter, that if a 
piece of {tick be put into them, the {tone 
feparates from the water, and gathers in a 
cruft about the ftick This ftone is fpars 
and this depofiting of a cruft of it over the 
{tick or other fubftance, is very improperly 
called petrifaction ; and thefe fprings confe- 

| quently 
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quently are as improperly called petrifying 


_ fprings ; their fulleft effect being only to en- 


cruft: the ftick, or other fubftance, never 
being converted into ftone, as the vulgar 
thitik. 

I have been fhewn alfo large cakes of ret 
compofed of beds of various colours, which 
have been brought from the fides of other 
fprings abroad, where the water is fo full of . 
this fpar, that it depofits it as it runs, 
making walls of it all about, and block- 
ing up the channels, if not cleared, through 
ach itfelf fhould flow. 

I make no queftion of thefe beds of fpar 
being formed by the fprings ; for there is in 
a manner the teftimony of the eye-fight of 

; but they go too far who fuppofe that all 

i {par in the world is formed this way. The 
only difference between my opinionand theirs 
is, that they think the water of fprings to be 
the only water that is capable of congealing 
into ftone, or of forming ftone, by throwing 
out of itfelf parts that can fo congeal ; 
whereas I believe, nay I am fure of it, that 
all water whatfoever is capable of forming 
E 3 this 
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this ftone called fpar, rain water itfelf not 
excepted. 

This will appear very plainly, from an 

xamination of the ftate of the earth about 
oie ; and what I Have to fay on this head, 
will confirm all I have advanced before a- 
‘bout the formation of cryftals; for thefe two 
ftones are in many refpects like one another ; 
and nature has fo much fimilitude, when’ 
things are of the fame or a like kind, that 
what is faid of one, will always ferve ie 
another in the greateft part. . 

That there may be fpar in the country 
about Briffol, formed, as it is in many other 
places, by the water of fprings in their paf- - 
fage, both under ground, and on the furface, 
I do not pretend to deny, but I have feen — 
none of it, though I examined the fprings 
that iffue from the rocks for that purpofe. 
But here are not many opportunities of {ee- 
ing it. When we examine the hills on which 
this {par is found in fuch thick beds, the 
fprings run under the folid beds of rock at 
two hundred feet deep, or more, and the 
fpar is often found near the furface. Thefe 
{fprings therefore can have no effect in pro- 

' ducing 
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ducing this fpar, that is very certain ; but it 
~ is found here in moft furprizing quantities, 
and therefore there muft be fome other way 
of accounting for it, for ’tis plain that na- 
ture took fome other way to make it. 

As I have declared my opinion, that cryf- 
tal owes its origin to water, or a part of 
water, or fomething feparated from water 
and congealed, fo I am convinced does {par. 
Let us examine for this purpofe the furface 
of a quarry of ftone, and by accounting for - 
’ the production of the fpar there, we fhall 
be led to underftand that of all the reft, 
though of ever fo different appearance. 

A. bed of folid and hard rock lies four or 
five feet deep, or more, below the furface. 
They dig away the earth to come at this, 
and the firft thing they meet withal is gene- 
rally a coat or mee of {par fpread. over the 
flat furface of the ftone, and of the co-— 
lour, or fomething like the colour, of the 
earth which they have dug away.. If that 
earth have been redifh, as is often the cafe, 
the fpar is of a redifh or ruddy brown; if 
whitifh, the fpar looks pale ; and, if yel- 
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low, the fpar in the fame manner is yel- 
lowifh. 

Now the queftion is, how came the fpar 
there? Not by the courfe of any fpring, 
for, as 1 have faid before, there are no | 
fprings here but what are two hundred feet 
below, with folid beds of rock between. But 
if what I have faid about the formation of 
cryftal be regarded, the fame obfervations 
will explain it; as thus: 

Here is a coat of loofe earth, and a bed 
of ftone underneath. Rains fall upon this 
ground, and what muft be the confequence ? 
Why itis very plain. The water will foak 
through the earth, and will, if there be any 
fine particles in that earth, be ftained by 
them, or take fome of them down with it. 
It comes to the furface of this bed of ftone, 
and what is it there to do? It cannot foak 
through that fo readily as it did through the 
earth, therefore it refts upon it; and, by 
degrees, finds, one where or other, little | 
cracks or crevices, or loofer parts in the 
ftone, where fome of it gets down, but a 
great deal {till continues lodged upon the 
furface. 


I fup- 
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I fuppofe this water to abound with mat- 
ter capable of concreting into ftone, as all 
other water does, and here it lies a long 
time at reft. This is all that is required for 
the feparating of this hard matter. It is fe- 
parated in confequence of the long fagna- 

tion, and it forms this coarfe and thick fpar 5 
which owes its foulnefs, as I fuppofe, not to 
any thing foul in its own nature, but to the 
earthy matter it had carried down along, 
with it. And the quantities of {par that are 
found upon the higheft hills, and down by 
the fides of all the beds of ore, and quarries 
of ftone, encrufted, as it were, one cake 
‘upon another, are alfo convincing proofs of 
fpar’s being, in this part of the country, 
produced from rain-water, and that only: 
for, as I have faid more than once, no 
[prings whatfoever can poffibly have any 
- communication with it. : <. 

- This I take to be the origin and forma- — 
tion of the fpar: and every thing that can 
be remarked in the thing itfelf tends to con- 
firm it. Where the earth has been lefs ca- 
pable of fouling the water in its paflage 
through it, the fpar is cleaner; and in fuch 
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places we fee it refembling clufters of grains 
of falt, or lumps of ation: and (ieadciai 
the fhoots of falt petre, as ctyftal does. All 
this variety is owing only to the different 
_ nature of the earths through which it has 
paffed, the fubftance of the fpar being all 
the fame, whatfoever is its form; and the 
coarfeft cakes of it, and the fineft fprigs, 
equally burning to a fort of lime in the fire, 
and anfwering alike upon all other tryals. 
Having mentioned the feveral forms of 
fpar, I fhould not omit to name one other 
which is fometimes met with in this coun- 
try, and which is very pretty. ‘This is al- 


ways compofed of fmall particles, and fpreads 


itfelf over the furface of ftones in the man- 
ner’ of the fmail pyramids of cryftal and 
{par ; but although it be really a fpar, it is 
often as bright ane glittering as cryftal. 
- When the feveral clufters of thefe are ex- 
amined, they are found to be compofed, not 
of pointed fhoots or pyramids as the others, 


but of: little fquare pieces like dice. They . 


are of feveral colours, but moftly yellowith. 
I have never met with any of thefe, except 
where there were veins of lead ore, Whe- 
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ther the lead have any fhare in giving them 
this fquare form, I leave to others to judge. 
As to the colouring of the feveral kinds 
of fpar, I look upon it to be owing to the 
fame caufes with the colouring of cryftal; 
and having already declared my fentiments 
upon that head, I fhall not repeat them in 
this place. | 


OBSERVATIONS 
On the Eartus, Rocks, Srongs, 
~ and Minerats, about Briffol, &e. 
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Containing an account of the QUARRIES 
of Stone, ther Nature and Uses. 
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CHAPTER the First, 
Of the manner in which the flone lies; its 
Subjiance, and ufes. | 


» T is the common method of 
y fpeaking, when we name the 
quarries of ftone in any place, 
: ” to make ufe of the word beds of 
ftone. I have ufed it, that I might be rea- 
dily underftood ,; but it is neceffary, now I 
am. entering more immediately upon the 
ak aah fubject. 
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fubject of the ftone itfelf, to explain that 
term, otherwife there may be great mifun- 
derftandings, and what I have farther to fay, : 
may be often unintelligible. 

By a bed of ftone is meant flat cakes or 
maffes of ftone, running to a vaft length 
and breadth, without interruption ; and the 
pit they dig the ftone from, 1s ufually called — 
a quar or quarry, and thofe who break it. 
up, are called quarriers. . 

The ftone in this country all grows in 
loofe pieces, though laid near one another. 
They call thefe joints. They are of various 
fizes; fome a foot fquare, or lefs, and others 
four or five feet fquare, or more than that; 
and they are, efpecially the fmall ones, re- 
moved the eafier for this natural breaking. 

But what is more furprizing is, that 
thefe rocks never rife perpendicular, but all 
flanting, fome one way, fome another, none 
{trait up. | 2 ae 

This is a fact: Ihave examined the mat- 
ter very carefully, and find it univerfal ; 
and fpeaking to the quarriers, they all fay 
the fame. ‘The rocks at the river fide are, 
in fome places, upwards of two hundred 
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feet high, but in all this furface there never 
is to be feen one ftrait upright. Nor in the 
earth, at a diftance from the river, where- 
ever there has been opportunity of enquiring 
into the matter, as is the cafe in every deep 
pit or quarry, all the rocks rife flanting the 
whole way from the bottom to the top, the 
joints rifing one above another like geometry 
ftairs ; only, inftead of juft refting one up- 
on another, as they do, one joint lies per- 
haps two thirds over the other. . | 

The fubftance of thefe rocks is much the 
fame with thofe on the river fide ; it is alfo 
chiefly of a blueifh, flate or lead colour; but 
it is brownifh in fome quarries, and whiter 
in others, and in fome grey. 

That taken out of dhe cliffs by check river, 
is, when broken fmall, often ufed as ballaft 
for fhips ; and that dug on the Downs, and 
in other places, is burnt into lime. 

The lime that is made out of thefe is 
of a beautiful colour,’ but, when made into 
mortar, that mortar is not fo well coloured 
as what we have at Loudon, but it is much 
fuperior in its qualities. We have our lime 
here made of chalk, but the Bvifol lime, 
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_ which is made out of this hard ftone, makes 
a much ftronger mortar. : | 
They ufe thefe ftones alfo for building 
houfes and walls. They enclofe all their 
yards and gardens with ftone walls in this 
country ; and, in many places, the fields 
are enclofed with it; and you have often a 
large flat ftone to get over for a ftile. 


CHAPTER the Seconp. 


Of the frength and duration of the flone in and 
out of the quarry. 2 


‘HE fubje&t, of which I shall treat in 
this chapter, and which I fhall have 
occafion frequently to mention afterwards, 
having not been fo much confidered by 
others as it deferves, I fhall neceflarily ule 
‘certain terms that are not common, but. the 
neceflity muft plead my excule. aes 
There is great difference between that. 
ftone of the fame quarry, which has been 
properly preferved, and that which has been 
expofed to injuries. This is the cafe with 
fpar, and many other fubftances, as well as 
‘ abfolute 
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abfolute quarry ftone; and accordingly, 
when I have occafion to mention the ftone, 
or other fubftance, in its natural and good 
condition, I fhall call it the -Aealtby ftate of 
that ftone; and, on the contrary, I fhall call 
that condition, in which it has loft its origi- 
nal firmne(s and ftrength, its decay. 

Having fettled the meaning of two fuch 
neceflary terms, I fhall proceed to obferve, 
that although thefe rocks, as they lie in their 
natural fituation, will doubtlefs retain their 
qualities for many generations, yet there is a 
time when the ftrongeft of them go off as it 
were from their original nature; that is, 
they lofe their colour, weight, health and 
ftrength ; and, as they become light, by 
degrees they decay and moulder away into 
abfolute duft and dirt. 

This appears beyond contradiction by {e- 
veral parcels of the ftones which I have — 
brought from the quarries, fome pieces of 
which are heavy, hard and found, while 
others are light and fpungy. Thefe light 
and fpungy pieces were taken out of per- 
feétly dry and deep pits, well fecured from 
_ the ‘injuries of the weather ; the ftone of 
: ; which 
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which has all the appearance of extreme old 
ace, having loft all its colour, found, health 
and {trength. 3 
But this is not all that is obfervable on 

this head: there is fomething regular in the 
occafion and manner of the decay of the 
joints alfo, which it may be ufeful as well as 
curious to fet down. 

In the firft place it is certain, that if a 
whole joint be removed out of its natural 
place, even though its very covering is not 
in the leaft injured, it will never thrive af- 
terwards. This is a proof how much bet- 
ter nature provides for thefe things than we 
-are able to do it. ; ‘ 

dt is alfo to be obferved, for experience 
abundantly fhews it, that the tops of thefe 
joints of ftone are much better fecured by 
nature againft injuries than their fides : and 
here alfo that univerfal provifion made by 
the author of nature for all his works, is evi- 
dent ; for the tops, in a ftate of nature, are 
very often expofed to the weather. 

On Durdbam-Down, Leigh-Down, and 
many other parts of this country, the tops 
of the rocks appear in great numbers, for a 


vatt 
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vaft way together, above the furface of the 
ground. They are expofed in this fituation 
to all the injuries of the weather, but they 
fuffer no hurt by it. The whole body of 
thofe large mafies of ftone is perfectly found, 
ftrong and healthy ; and, if taken up, and 
enteployed in building, will ftand all wea- 
thers, and laft for ages. 

This is the fituation in sdhiely nature may 
expofe them, and in this we fee they are de- 
fended by nature; but when the joints are. 
expofed fideways, the cafe is very different. 
When a quarry of ftone is once broke into, 
as we fee in frequent inftances, whenever the 
-. workmen leave off, the joints which are left 
an their beds, with their fides open to the 
affaults of the weather, though when firft 
left fo, they were as found and ftrong as any 
of the others, yet in a little time they fplit at 
the fides into thoufands of little divifions, — 
and foon after this the body of the ftone, fo 
far, moulders and decays and crumbles to 
dirt. About the lime-kilns on Durdbam- 
Down, one can fearce turn any way without 
feeing this; the ftone all round the fides of 

the 
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the pits or quarries, of which there are a 
ereat number, appearing like rotten wood. 

In the mean time, while the workmen 
leave thefe expofed fideways, there are a 
number of others alfo léft expofed in the 
fame manner to the air with their tops up- 
wards, juft as they are on the Downs, and 
other places naturally. Thefe are what lie 
in the bottom of the pit. Now while thofe 
which are in the fide of the pit decay, as I 
have mentioned, thefe fuffer no change, but 
remain ever fo long found, and are fit to be 
taken up at any time, by digging deeper, 
for the moft important purpofes, 
It muft be feen from this, that nature ‘sie, 
befides the thin covering all thefe ftones 
have naturally (which is like the fkin to the 
flefh of an human body, preferving it from 
injuries) given fome peculiar defence to the 
‘tops of thofe joints, which the fides have 
not; and this can only be by the clofenefs of 
the grain in thofe parts which were often to 
be expofed, and the want of that clofenefs 
in parts where the accident lefs frequently 
happened, 


That 
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That the air is this deftroyer is extremely 
plain, but the air alone does not effect the 
_mifchief fo foon as when the fun and rain by 
turns come upon the joints, for this is a fort 
of weting and calcining, like what the chy- 
mifts talk of, by which they will break the 
texture of many very hard bodies. 

We have frequent obfervation in proof of 
this. The ftone pits that are about the 
lime-kilns on Durdbam-Down, are altoge- 
ther expofed to the air, and the ftone in the 
fides of them decays accordingly very fait; 
but in other places, where the fides of 
fiones are left open in the pits, but thefe 
pits themfelves are fecured and ‘fheltered in 
fome. degree from the fun and rain by thehills, 
as is the fituation in many places, the ftone 
does not decay fo foon as the others that are 
quite expofed, nor altogether in the fame 
manner. ; | 

It is not the nature of this ftone in parti- 
cular that expofes it to decay by the wea- 
ther, for we fee it ufed in building, and 
there it ftands the weather as well as any 
other, and will laft for many ages: there is 
indeed very little ftone in England ftronger. 

The 
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The effect of the air, in length of time, 
upon ftone, as well as upon every thing elfe, 
is well known. . If we look at the antient 
part of Weftminfter-Abbey, we fee the ftones 
in the ornaments mouldering away. without 
any other caufe; nay, it is faid, that even 
clafs will be brought to duft by the fame 
power; and the windows in that, and other 
buildings, feem to confirm it, many of the 
panes being eaten into in feveral places, and. 
having, in a great degree, loft their tranf- 
parence; but this is the effect of extremely 
long time, and is not what I fpeak of with 
regard to the ftones of thefe quarries. 

But before I finifh this chapter, I muft 
juft mention another thing which I look up- 
on as very fingular in this ftone. Where 
ponds are pitched with it, as is very com- 
mon about Céfton, it will hold water, and 
laft for many years; here it is expofed to 
the water and air, out of its natural bed. 
But where it lies three or four feet under 
ground, in its natural bed, and the water is 
continually draining to it, and lodging upon 
it in too great quantities, as it frequently 
does upon fuch parts of the beds of ftone as 


he 
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lie low, for want of a free paflage to the 
fprings that run under the rocks, it abfo-— 
lutely chills and perifhes it. This isa fact ; 
and it is as fingular and as furprizing as the 
decaying of the fides of the joints in their 
natural beds, which would have lafted for 
ages, had they been taken up and ufed in 
building. I examined and found inftances 
of it in feveral places. Wherever I found 
the ftone quite foaked through in the earth; 
that is, when it always continued wet in its 
natural bed, it had loft its bright lively co-- 
lourr; its ring or found was gone ; its 
health and ftrength greatly impaired ; it had 
a pale deadifh look ; and was, for the moft 
part, gone or going off apace. : 


? 
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CHAP TT E'R, foc THIRD. 


Of the manner of digging the Stone, and blow- 
ing up the rocks, 


“i HE ftone of this country comes very 
cheap to thofe who have occafion for 
it. Nature feems to have given the rocks 
and quarries as a common benefit, and no 
one with-holds them. ‘The people who live 
in the neighbourhood are permitted to take 
what they pleafe of it, fo that they have no 
expence but the digging and the carriage. 
For the firft purpofe, there are people who 
make it their trade, and are called quarriers. 
They dig it from the pits at four-pence a 
load, As to the carriage, ’tis alfo cheap 
enough, though proportioned to the dif- 

- tance. | 
The quarriers, according to the places 
where they work, ufe different means. When 
they dig it upon the hills, they work in the 
common manner with pick axes, iron crows, 
and large hammers; and there is no great 
difficulty, 
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difficulty, as it grows in joints, in loofening 
and breaking it up, though even that is hard 
work when clofely followed. But in the 
working at that of the high rocks by the ri- 
ver fide, they do it in a different manner, 
and are paid a different price. They work 
here by blowing them up, for which they 
are allowed fix-pence or feven-pence a ton, 
the mafter of them always finding tools and 
ounpowder. : 

The method of this work is very fimple 
and eafy, and yet it is very effectual. Two 
people ufually fet about it at atime; one © 
of them has in his hand the boring tool; 
this is an iron bar, formed at the point into 
a kind of chiffel: the other has nothing but 
a hammer, ; 
The perfon who manages i. boring in- 
ftrument, takes firft one of about two feet 

Jong, the point of which he fixes upon fuch 
part of the rock as he thinks will beft fuit 
. his purpofe ; and the other ftrikes upon the 
top of it with the hammer, while he holds 
it {teady. ~The blows are repeated ; and the 
bar being turned ‘every time the perfon 

poles 
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ftrikes, and being quite - round, except at 
‘the point, it makes its way into the ftone. 

When a little hole is made, they put in 
water; and as they goon boring, they from 
time to time clean out the hole in the man- 
ner as people clean a gun-barrel. “The bar 
of iron is about three inches in circum- 
ference, and by this manner of working it, 
a hole is made of its bignefs, and of a 
depth equal to its length. They then take 
a longer bar, and fo on to their longeft o1 
Gx feet, if the nature of the rock they are 
at work upon requires it; the depth of the 
hole being always in proportion to the quan- 
: tity of ftone they think to remove. 

“When the hole is thus made of the depth 
they chufe, they clean it very well out, and, 
make it dry. They then put in a quantity 
of gunpowder, in proportion to the hole 
they have made, fometimes not more than 
half a pound, and fometimes two or three 
pounds, When the powder is in, they 
thruft down a {mall wire reaching down to 
it, and up to the furface. They then — 
make up fome very fait ae or other fuch 

Lat . matter, 
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matter, and ram it into the hole extremely 
firm, filling it entirely, and in the ftrongeft 
manner poftible. When the clay or other | 
matter is well in, they draw out the wire, — 
this leaves a little hole quite down to the - 
powder at the bottom. Then then fill up 
this hole alfo with powder, and lay a train 
of gunpowder from this. At the end of 
the train they lay a piece of lighted touch- 
wood, and leave it to take effect. — : 
It is their bufinefs to get away, for the ef- 
feét is very violent. Several tons of ftone 
are generally loofened by the blaft, and fre- 
quently pieces of two or three pounds weight 
_ are thrown like cannon-fhot to a confidera- 
ble diftance. 

They are not always alike fuccefsful in 
thefe blows, as they call them, for though 
they fometimes loofen many more tons at a 
blow than they expected, nei they as often 
smifcarry. 
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CHAPTER the Fourtn. 


Concerning the effet? of that coat which covers 
-. ftones in and out of the earth, and its nature. 


Have obferved, that all the ftone in this 
4 part of the country rifes in joints, and 
that thefe decay at their fides; their thin 
coats or coverings not being fufficient to fe- 
cure them from the air, fun and rain, while 
they lie expofed in their natural beds. Jam 
very fenfible that moft of the obfervations 
contained in this treatife will be new ; and 
what I have to fay concerning thefe coats of 
the ftones is one of them. ‘The thing has 
been very little confidered, nay, very few 
have minded it at all, but there is a great 
deal in it. What I have to fay upon the 
matter, is like what I have delivered on 
every other occafion, the refult of my own 
obfervations. That what I fay is fact may 
be depended upon; as to. my reafons about 
-thefe things, whether they are right or not, 
Vie others 
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others are to judge. They have a good 
foundation; when they have been heard, 
every man is to abide by them, or "think 
otherwife, as he fees beft. : | 

_ This coat upon the quarry ftone is a thing 
that has not been much minded, neverthelefs 
it deferves to be well looked into. Itisa 
thin cruft or covering which furrounds the 
whole ftone, and differs from the inner part: 
a little in colour. 

Mott people feem to take it to be only 
the outfide of the ftone,-and not different 
from the inner, but they are miftaken ; ; the 
colour differs a little, the fubftance more ; 
and there is a vaft difference between the. 
ftone that has it, and the ftone that has 
pet ok ic noe 

The bark that furrounds the ftalk of a_ 
plant is very thin, and is pretty nearly of — 
the fame colour of the ftalk in moft places ; 
but it would be very foolith for that reafon 
to fuppofe that the ftalk had no bark at all, 
or to fay that this was pay F the outer part 
of it, 


The 


OF the Coat of Stone. = 101 
The coat of ftone refembles the bark of 
plants i in more refpects than appearance ; it 
is as neceflary to their health and perfection 
asthe other. As little a thing as this bark 
of the ftalk appears to be, the plant would 
be in a bad way without it; it would decay 
and rot; and juft fo it is with the coat or 
covering of this ftone. It is eflential to its 
perfection, and the ftone continues to_ 
thrive fo long as this coat is “pee ‘it, and 
no longer. 

We know that the bark ek a plant is, like 
all the other parts of it, nourifhed from the 
‘root, but we do not fo well know the man- 
ner in which ftones are fupported ; howfoe-. 
ver I fhall, from experience and obferva- 
tion, give my fentiments on this matter; and 
I hope convince all perfons, as I am myfelf 
thoroughly convinced, that this coat or 
bark of the ftone may be recovered cama 
after it 1s loft. 

It would have been HapaRibie: to have 
fpoken intelligibly upon this fubject, ck: 
- had not firft given the account which goes 
Eig before 
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before of the formation of fpar and cryftal ; 
but that being underftood, this will be more 
ealy. 

Perhaps the ftone was originally formed 
naked in the earth, but there being not ex- 


-pofed to the injuries of the air, it was in 


lefs danger of decay ; and, at the fame time, 


the means of its obtaining this defenfive 


coat were about the quarry. 

We know that all places, where there 

are ftone quarries, have moifture in them. 
The rains from above penetrate and foak 
down to them, and they fpread over the 

- furface of the joints or mafles of ftone. 


‘Thefe maffes, fuppofing them at firft naked, 


mutt be rough upon the furface more or lefs, 
according to the nature of their grain; and 
this roughnefs would detain the water from 
running entirely off from them. 

This water we know to be full of ftoney 
matter, and ready, under the proper op- 
portunities, to congeal or concrete into 
ftone, or to feparate from its quantity cer- 
tain parts ready to concrete or congeal. This 
we fee in cryftals and fpars, which are found 

where- 


~~ 
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wherefoever this water refts in fmall quan- 
tities; but, in this cafe, it could not reft 
any where, but being fpread over the fur-. 
face, if it in any degree congealed, it muft 
do fo univerfally, and they muft not form a 
lump of cryftals, or a clufter of fpars, in 
any one place, but cover the whole with a 
thin coat. This would be. thickened by 
fucceeding quantities of water to a certain 
degree, and this would make the coat we 
find upon thefe ftones. Bi oee 
- Jf it fhould be anfwered, that, according 
to this fyftem, the coat ought to thicken for 
ever, and that we could not find it of this 
thinnefs; I anfwer, no. I fuppofe the wa- 
ter to have been at firft detained upon the 
furface of the ftone by the roughnefs of 
that furface; and by degrees that rough- 
nefs would be loft. The grain of the ftone 
being fomewhat coarfe, would occafion a 
roughnefs that would at firft detain the wa- 
ter ftrongly ; but after the firft coat had been 
depofited upon it, this grain would be a lit- 
tle fmoothed; and thus, every addition 
{moothing and levelling the furface more and 

4 more, 
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more, after a certain time, that is, after the 
ftone had acquired a coat of that little thick- 
nefs which we fee, the water would no 
longer remain, or be detained upon it, and 


fo no more addition could be made to it. So 


long as the water was held upon the furface 
by its inequalities, fo long fomething was 
depofited from that water to make a coat of 
covering ; but when, from the fmoothnefs 
of that coat, the water did not hang upon 
it any longer, no more thicknefs could be 
added to it from the water. Thus the wa- 
ter, which at one time remained about it, 
and then formed its concretions, afterwards 
ran down its fides, and fell into its natural 
cavities, where it was detained, and there 
formed thofe clufters of cryftals and fpars, 
which we find in thofe cavities and cre- 
vices, | 
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Concerning the recovery of this coat of fione, 
qwhen they have loft it. 


Mutt be frequently repeating my fenfe of 
the novelty of my opinions, fince | am 
convinced, by the converfation of ingenious 
perfons, that they differ in a great degree — 
from what have been eftablifhed by others. 
I find Iam here again entring upon a fubject 
that has been often difputed, and remains 
yet undetermined, but I fhall fay what J 
know, leaving it to others to determine how 

much that favours one fide or the other. | 
The queftion, as I find among thofe who 
ftudy thefe things, is, whether {tones continue 
as they were from the creation of the world, 
or at leaft from the deluge, or whether they 
at this time grow? As to the term that is 
commonly ufed, the vegetation of ftones, I 
cannot think that is very proper, fince, if 
they do grow or encreafe, or receive addi- 
F 5 tion, 
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tion, it is not in the nature of vegetables or 


plants, by a root, but in a-quite different. 


manner. 

Doctor Woodward, as I am informed, is 
in moft refpects of opinion, that all the ftones 
in the world continue juft in the condition 


that they were at the time of the waters re-. 


tiring after the general deluge ; and, on the 
other hand, M. Tournefort Ridsokes that they 
oTow. 

Dr. Woodward haveing only a negative to 
affert, namely, that they do not grow, has 
little need of inftances; but M. Tournefort 
was to fupport his opinion by proofs. ; 

The principal that he has brought, they 
teil me, is from the grotto of Axtiparos, 
one of the Grecian iflands. There is it 
feems a deep cave into which people fome- 


times defcend ; and when they do fo, they 
generally cut their names and the date of the — 


year upon the rock, as our country people 


do upon the leads of a church, to fhew they 


have been there. 


When M. Tournefort was down in this — 


place, he obferved a great many of thefe 
, names 
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- mames and dates.” Thofe which were frefh- 
eft done, were cut into the ftone, as our 
engravers of tombftones do the letters ; and 
jouadile all the others had been at firft cut 
in after the fame manner; but, among the 
number, fome appeared upon a level with 
the reft of the furface, and others were raifed 
above it, in a kind-of emboft work. | 
Now as all the letters had been originally 
cut in, and fome at this time appeared, filled 
up, and fome raifed, it appeared very plainly 
that the ftone had in thefe places grown. 
This is M. Tournefor?’s great argument. 
How far what I have to fay will favour | 
this opinion, others may judge; however, 
both in this place, and in a fucceeding 
chapter, I fhall certainly advance things that 
will fhew ftones are capable of changes, and 
that thefe changes do actually happen to 
them while they lie in the earth, and even 
above ground in this part of the country. 
_ The feveral dates to the names in the ca- 
vern mentioned by M. Tournefort, fhewed, 
that the longer the cut had been made in the 
ftone, the greater was the quantity of mat- 
ter 
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ter that filled it up: my obfervations will 
prove, that a great courfe of years is not 
neceflary to fuch an effect. 

I have already fhewn what the coat of a 
ftone is; how it is acquired, and what are 
the confequences of lofing it ; but there re- 
mains behind the greateft finoularity of all, 
which is, the manner in which they may re- 
cover it when it has been loft. ‘This will be 
fhewn in fome inftances, and I make no 
doubt but it will hold good equally in all. 
~ When IT examined the ground about the 
pits near Redland, 1 found a great number 
of ftones of different fizes, and very odd 
figures, lying about, the like of which I had 
not feen elfewhere. It is to be obferved, 
that in this part of the country, there are 
no pebbles, nor fmall ftones of any kind, 
except pieces broken off from the rocks, and 
this made the prefent appearance the more 
fingular. Iexamined feveral of them, and 

found them entire, perfect and healthy 
itones. : | 

‘They were of the moft furprizing figures 
in the world, but ftill they were all entire 

and 
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and healthy. By the external part one_ 
would fcarce have fuppofed they had any 
coats at all, but, when broken, it appeared | 
very plain. I thought they looked fome- 
what particular, being paler coloured than 
the reft, but, when broken, they were all 
of the common lime-ftone colour within, 
and the palenefs was only in the coat they 
had obtained, which was different from the 
body « of the ftone. 

In the fame places with thefe I found 
fome other ftones, which were of the fame 
odd fhapes, but very different in their pre- 
fent condition. Thefe had no coat or co- 
vering like the others, nor had they any 
ftrength or firmnefs; they were light and 
brittle, and fome of them might ei crumb- 
led to duft between the Fite 
/’ Tt was very plain that thefe ftones had 
been originally all of one nature and condi: 
tion, but at prefent fome were with coats 
and fome without. Some alfo were found 
and healthy, and fome decayed and rotten ; 
and, without one exception, thofe that had - 

| | the 
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the coats were the found ones, and thofe 
were rotten which had not. : 

The obfervation was very plain, and it 
ftruck my imagination extremely, but for 
the prefent the confideration went no far- 
ther. 

It happened fome time after that I had a 
fecond opportunity of obferving this mat- 
ter; and that under the favour of more cer- 
tain circumftances. A pit was opened near 
the hot-well, that been dug in long before, 
and had lain, according to all accounts, co- 
vered up for about fifty years. On opening 
of this the fecond time, there were found a 
great number of thefe odd fhaped ftones: 
they were in all refpects like thofe I had be- 
fore feen near Redland ; and,in the fame man- 
ner, fome of them were found and healthy, 
and others were decayed. In this place alfo, 
juft as in the former, all thofe that had 
coats upon: them were found, and the few 
that had not coats were decaying. 

I had now an opportunity of examining 
into this matter more perfectly. I had be- 
fore obferved, that there were no {mall {tones 

or 
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or pebbles in that part of the country; no- 
thing of- that fize being found there but 
chips or fragments of rocks: and yet thefe 
found pieces had entirely the appearance of 
compleat ftones, not having rough or naked 
furfaces, but coats or coverings. 

When a quarry of ftone is broke up, and 
they have taken out a quantity either for 
building, burning into lime, or whatfoever 
other purpofe, there are always left fome 
thoufands of chips and fragments of {tone 
in the pit, and upon the ground about the 
place, now thefe muft naturally be of all 
the irregular figures I have mentioned in the 
{tones found about the quarries near Red- 
land; if thefe are found afterwards covered 
with coats or crufts, thofe crufts. muft have 
been acquired fince the time of ‘their being 
chip’d off from the rocks. 

They are found covered in this manner, 
and it is plain that they are preferved by this 
covering. ‘They therefore obtain this coat; 
that is, a new matter furrounding and pre- 
ferving them; and they doubtlefs encreafe 
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in bulk. If therefore this is not vegeta- 
tion, yet it is certainly a growth of ftone. 
In this quarry by the Hot-well we have 
an opportunity of knowing the time in 
which this could be done, as well as M. 
— Tournefort had of determining the other by 
the dates. We find that ey years ago this 
pit was dug. At that time a quantity of 
chips and fragments, of an irregular figure, 
were left in it. Thefe then had no coats, 
but were naked and raw pieces of ftone. 
They have coats now, and appear entire 
{tones ; therefore this addition to the bulk 
_ and matter of ftones may be made in fifty 
years, and I believe in much lefs time. 
Notwithftanding, I was now pretty. well 
fatisied as to the growth of ftone, yet — 
I was determined to make all the enquiry. 
poffible into that matter, and accordingly I 
{pent feveral hours in the pits near the lime- 
kilns upon Durdbam-down. J found there 
alfo vaft quantities of thefe chips or flakes 
_that had obtained new coverings, and fome 
quite rotten ; thofe that had acquired new 
coverings, were periett healthy tones ; and, 
when 
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when broke, appeared of the lime-ftone co- 
lour; they had the fame ring or found 
when ftruck againft ; were full as hard, and 
had the fame glittering particles with the 
~ foundeft lime-ftone from the rocks. . 

Thefe lay all expofed to the weather ; and 
though I was convinced they were all origi- 
nally flakes or chips from the rocks, not only | 
by their appearance when broke, but alfo by 
what I had feen at the opening of the pit a 
fecond time by the fide of the river near the 
Hot-well, to which place it could anfwer 
no manner of purpofe, and muft have been 
a very great expence for any one to have 
conveyed fuch a prodigious quantity of ufe- 
lefs {tones of fuch odd fhapes and figures as 
were found there with new coats, had any 
fuch naturally rofe out of the earth any 
where round that part of the country ; but 
there is no fuch thing. 

I fay, though I was convinced they came 
immediately from the rocks, yet I was wil- 
ling to fatisfy myfelf all I could in this 
fingular and furprizing affair , ‘and accord- 
ingly I applied to the oldeft quarriers to 

| know 
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know how fuch quantities of odd appear- 
ances of fragments of ftone came there, 
and they all affured me, they were originally 
flakes or chips from the rocks that had been 
left at the times of breaking up the different 
quarries. 

If it be afked, whether thefe chips or 
flakes obtain their coats or coverings in or 
out of the earth? My anfwer is, I verily 
believe they doin both. In the pits lam 
convinced they did when thofe pits are 
filled up, as they were formerly, though of 
late years that is as much neglected as our’ 
eravel pits: and I think they muft do fo_ 
upon the earth, after they are once taken 
out of their natural beds and broke to pieces, 
for there are loads of them lying in and 
about the pits that have new coats, and are 
perfect healthy ftones, which, I am per- 
fuaded, were never under the earth fince they 
were broke up. 

There are alfo many Linas pieces sil aie 
tering up and down among the rocks which 
I had the curiofity to break. Thefe alfo 
had obtained new coverings. They were 

- likewife 
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likewife found to be of the fame nature 
with the rocks, and had all the fame quali- 
ties ; and thefe Iam convinced were never 
under the earth fince they were taken out 
of the pits. Thefe chips or fragments were 
all vifibly encreafed in bulk, for when they 
are left, they are flat on the fides, with fharp 
edges; but thefe were all quite plump at 
their fides, and their edges were become 
round and {mooth. ia 
- No two of thefe chips or flakes ever ad- 
here to each other, though they lie in great 
quantities together both under ground, and — 
expofed in the pits, but each gets a diftin 
covering, and becomes a perfect ftone in 
the manner of a pebble, though of very 
odd fhapes; and though the coats they ac- 
quire are but thin, I don’t doubt but they 
are thick enough to preferve them for many 
years. | ick 

And if it be afked, how fome of the 
ftones come to have thefe coats and be 
found, and others to have none and perifh ? 
I anfwer; that as the formation of thefe 
coats, like that of cryftals and fpars, de- 

pends 
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pends upon the water draining down from 
the furface of the earth, and fpreading itfelf 
ever the furfaces of the ftones as they lie 
covered up inthe pit; if there be any part 
of fuch pit where its paffage is impeded, 
the ftones lying under that part muft 
want thefe advantages. This may eafily 
happen. by a large piece of ftone lying flat- 
wife, or by many other accidents, and then 
the ftones lying under that part of the fur- 
face, would want this means of having a 
coat fpread over them, and would decay ; 
while thofe that lay where the water had free 
paflage, would get coats and be preferved. 
And as to thofe aisve ground, as their coats 
are alfo doubtlefs obtained by water’s lodg- 
ing upon them from time to time by the 
rains, and congealing itfelf, or depofiting 
fome concreting matter that covers the 
ftone ; fo the different pofitions in which 
fome may poffibly lie, others being fcreen- 
ed by the fides of the pits, or by the tops 
of the rocks that appear in great numbers 
above ground, or by large ftones that lie 
about, may ae prevent the rain’s 
| ee 
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coming to them in a proper manner, by 
which they are prevented from acquiring a 


covering, and fo go off and rot for want 
of it. 


That thefe coats or coverings of the 
fragments of ftone are sdded. by de- 
grees, and at feveral times, I can prove 


by the difference of the feveral pieces I ~ 


have brought to London, the coats of fome 
being rough, and thofe of others fmooth ; 
and the rough ones being always thin, 
and the fmooth ones thick in propor- 
tion. | 

Thus we fee, that. if the fide of a 
joint of ftone is left expofed to the air, 
fun, and rain, in its natural bed in the 
fide of a pit, it fplits and opens into vatt 
numbers of thin pieces or divifions, which 
all decay and go off in a very little time. 
But take fuch joint of ftone out of its 
bed, break it to pieces, and ufe it in build- 
ing, and it will laft for many years; or 
Jet it lie covered in, or even upon that 
very earth (for I could almoft venture to 


fay 
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fay fo much) and it will obtain a new co- 
vering that will preferve it for ages. This 
is particular, but it is a fact; ‘and the fin- 
gularity of the fubject, has made me dwell 
the longer upon it. | ; 
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Of the rife of the [pring, and its general 
nature. 


© F an apology were neceffary Bi 
y many things in the preceding. 
parts of clits treatife, much more | 
is it fo in this. As I pretend to. 
be no naturalift, muft lefs am I a phyfici- 
an. Mba I offer on this head, and on all 
the 
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the other occafions, are’ the thoughts of a. 
plain man, arifing from the fubjeéts as they 
offer themfelves to my confideration. If they 
appear contrary to the doctrines of the phy-_ 
ficians, they have my free leave to ‘condemn 
them, and, if they pleafe, to make them- 
felves merry with their author. But what-. 
foever they are, they fhall be, to the beft of - 
my knowledge, true. The intent of my — 
putting down thefe thoughts is not to fhew 
talents, for I pretend to none, but to be ufe- 
ful; and I hope it will have that effect. 

About two miles from the city of Brifol 
are St. Vincent’s rocks. They are a vaft 
and irregular heap of ftones, with mi- — 
nerals and other fuch matters amongft them 
in various places ; ; but the general fubftance 
of the rocks is lime-ftone, and it is ex- 
tremely hard. 

The rock, out of which iffues the famous 
water called the Hot-well water, and in — 
other places the Briftol water, ftands on the ~ 
north fide of the river Avon, and affords a. 
romantick and beautiful profpect. The wa- — 
ter 1s much enn in London, but its true 

‘irs excellency 
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excellency is very little known here, for, to 
tafte it in perfection, it muft be drank warm 
from the fpring. Thofe who have not 
drank it there, cannot, from what they 
have drank of it elfewhere, form any real 
judgment as to its very flavour. 

As this water paffes through a vaft bed of 
rocks, and among a variety of different fub- 
‘ftances, it doubtlefs borrows tafte and vir- 
tues from the moft particular kinds; and, 
when drank at the fpring head, it has a fine 
gentle warmth, nothing like the heat of the 
Bath pump : and a delicate foft milky tafte ; 
and it is very grateful to the ftomach, and 
yery favourable in many complaints. 

It is generally allowed to be cooling, 
cleanfing and balfamick; but one of its - 
‘great qualities is its aftringency: this ren- 
ders it ufeful in that very terrible complaint 
the diabetes; and, in confequence of its 
other qualities, it is drank with great fuccefs: 
in obftructions of the urinary paflages from 
gravel, as alfo in many of the chronic cafes. 
which are leaft to be relieved by the com- 
mon courfe of medicine. 


Go. | Its 
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. Its cooling quality makes it of fervice iff 
many of the internal inflammations ; and, by 
its reftringency, it ftrengthens the ftomach. 
‘Thofe who ufe words I do not pretend to 
- underftand, fay it conveys a fine balfamick 
fulphur into the blood; but this they may 
explain alfo, uf they think it convenient. 

_ To fpeak from what I know, it promotes 
an appetite, and affifts digeftion, and this 
without that effeét upon the tafte of food 
which it muft be allowed that many of the 
mineral waters have, and which is not at_ 
all agreeable. 

When the lungs are too fa gone, its ufe 
is to be avoided, but in the firft flages of 
what would proceed to thefe dangerous in- 
flammations ; that is, in obftructions, for I am 
apt to believe they are the origin of all in- 
flammations, this water is admirable. There 
require fome* cautions in the ufe of it, as 
there do in that of all other medicines, be- 
caufe whatever can do good, may -do harm, 
but this requires fewer than any ; and per- 
haps more good and lefs hurt have been 
: | 7 done 
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done by it, than by any thing medicinal in 
the world. 2 

When people firft daira it upon the Foty 
sa warm from the fpring, it is often af- 
_tringent in the bowels, and fome few 
are perhaps deterred from continuing. it, 
when there requires nothing but continuance 
to get the better of this little inconvenience 
which attends it only on the firft ufe. Peo- 
ple have alfo complained: of unaccuftomed 
uneafinefles in their head at the firft drink- 
ing, and this has occafioned perhaps more 
to leave it off than the other. They have 
got a phrafe of its flying up into their heads,. 
and are alarmed at it; but there requires no 
more than the advice of any phyfician, or 
of that degree of knowledge in phyfick 
_every man has who is not a fool at forty, to 
get. the better of all thefe inconveniencies. 
_ The bufinefs is to proceed,: but to do it pru-. 
dently ; the ill effects will go off, and all 
that could be reafonably expected come in 
their place. 

There are fome others who leave off 
ibis with much more.appearance of rea~ 

: Ge a fon, 
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fon, but with no real reafon at all. Thefe 
are fuch as have continued it for fome time 
without any fenfible advantage. The effects 
of the water are flow, but in right cafes 
they are very fure. Many who have left . 
off as they fuppofed unrelieved, have found 
the advantage fome time after, and then la- 
mented they had not remained longer on the 
{pot. 

Some people, when they come in tak to 
drink the water, have thought it colder than 
it ufed to be; and others, when they come 
in. cold, have thought it warmer; but, by | 
the niceft experiments made by Lord Mac- 
clesfield, it muft be entirely owing to the 
cemper of their bodies at that time, for the ~ 
water {carcely ever varies at all with refpect 
to heat or cold. 

If thofe who are under complaints, which 
itis reafonable to fuppofe the Briffo] water 
can remove, and whom their phyficians re- 
commend to the ufe of it, will take the word 
of one who has no motive to fpeak well of | 
it, but from the benefit he has found,- they 
: will 
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will quickly take up the refolution of going 
thither ; for the water is veiw good all the 
year. 

Every thing confpires to render the thing 
acreeable. The accommodations of all kinds 
are excellent, and there is good attendance. 
The people in general are obliging more 
than in almoft any other place I know, and 
thofe belonging to the Hot-well are particu- 
larly fo. ‘There is always good company ; 
and the many innocent amufements and di- 
-verfions during the feafon, which is from 
May to September, contribute ere to the 
pleafure. 

- For thofe who love riding, there is the 
fineft country in the world; and, even for 
carriages, nothing can exceed it; the Downs: 
are fpacious and open, and we enjoy the 
healthful exercife in a pure air. Mean time 
there are the moft agreeable profpects of 
that vaft fheet of water King-road, often 
adorned with variety of large fhips and vef- 
fels, and the Welch mountains terminate the 
view on the other fide of it ; in fhort, the 
whole country all round, is, during the fea- 

fon, extremely beautiful and pleafant. 
G 3 Clifton 
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Clifton, one of the moft agreeable villages 
in the kingdom, prefents itfelf juft upon the 
hill rifing from the Hot-well, for lodging. 
From. ‘he mount adjoining to it, there is 
another extenfive and glorious profpect ; and 
_the air of this particular fpot is fo excellent, 
that it is called the Exgli/h Montpelier. 

The company frequenting the Hot-well 
are numerous, and to that is owing a part 
of the agreeablenefs of the place. But when 
J have rifen in a morning; when I have 
rode out at noon; and when for the reft of 
the day I have felt the advantages of the 
water, I have wondered hie: are not greatly 
more. 

‘Every fine Suhilay indeed the mea is all | 
day long hike a fair, vaft numbers of peo- 
ple coming from Briffol, and all round the 
~ country, to drink the water; but thefe go in 
_a back way, and do not interrupt the better 
fort of company. And there are conveni- _ 
encies at all times for the poor to drink what 
water they -pleafe, which is a good charity, 

and doubtlefs does great fervice. 


The 
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~The principal amufements and diverfions 
of the Hot-well are thefe: the gentlemen 
frequently go in pleafure-boats, attended 
with mufick, down the Avon to King-Road, 
and from thence to view the light-houfe 
upon the flat holms, but they always take. 
care to return with the tide, the ftream 
running fo prodigioufly ftrong, that there is 
no fuch thing as rowing againft it. This is 
a moft del lightful pleafant voyage, the wind- 
ings of the river between the rocks and hills 
beautifully ere the feene almoft all 
_the way. 
The gentlemen alfo have many pfeafant 
rides over Leigh-Down on the Somerfetfbire 
fide of the 4von, even as far as Falen’s-Inn, 
and Dundry-Tower, from both which places 
fearcely any thing can exceed the profpedt, 
the latter being placed as a land-mark for 
fhips in their paflage up Bri/fol channel. 
~The ladies feldom partake of thofe plea- 
 fures. Their amufements and diverfions 
are pretty much confined to the Pump- 
room and the Long-room; not but that 
they have, befides vifiting, aflemblies, balls 
G 4 and 
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and plays alternately, to which they are car- 
ried in coaches or fedan chairs, feveral of | 
thefe always attending for that purpofe. 
Some ladies alfo take great delight in riding | 
upon Durdbam-Down, for which, if they have 
not carriages or horfes of their own, there 
are enough to be had: and the beft lady 
attending the Hot- well, if fhe does not chufe 
to ride a fingle horfe, will not refufe riding 
behind a man, for fuch is the cuftom of the 
country, and numbers of what they call dou- 
ble horfes are conftantly kept for that pers 
pofe. 

_ In this manner they often go upon parties 
of pleafure to King’s Wefton, from. whence 
they have a noble view of the country; 
fome go to Efquire Southwell’s, from whofe 
fummer-houfe there is certainly as extenfive 
and delightful a profpect as can poffibly be 
Gulia and many go even as far as 
King-Reed, as has been obferved eee 
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Of the method of drinking the Briftol water on 
the [pot, and elfewhere. 


| Shall be very plain in the direétions and 
accounts I give on this occafion, and 
perhaps fhall fay nothing but what a great 
many of my readers know as well before as 
I do; but they will pardon me for the fake 
of thofe who do not. 

- Atthe firft coming down, the method 1s 
to go to the Pump-room in the morning, 
and drink a glafs or two before breaktfaft ; 
and about five in the afternoon to return 
and take another or two, moft ufually two. 
This is the beginning if the water fuits;— 
that is, if the fpring tides do not prevent 
it, The next day the perfon takes three 
glafles before breakfaft, and three in the 
afternoon, and this he continues during the 
time he itays here. 


— ; ie 
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Thefe glaffes hold a third part of a pint 
apiece, and he is not expected to pour down 
three of them one upon another. Half an 
hour, by the Pump-room clock, is the . 
time to be allowed between glafs and glafs ; 
and in this time he either fits on a bench in 
the Pump-room, the mufick playing every 
morning during the feafon, to whom, if he. 
chufes it, he bE iBes five fhillines ; or elfe. 
he goes out into the walk by the fide of the 
river von; on which river great trade is 
continually carrying on, numbers of fhips 
and veflels going to and from Brifol with 
every tide, which runs at a prodigious rate, 
the large ones generally faluting the compa- 
ny at the Hot-well with two or three guns as 
they pafs by on their arrival from foreign 
parts. The tafte of the water is fo agreea- 
ble, jutt drawn, that the drinking this quan- 
tity is far from a tafk 5 ’tis univerfally done 
with p leafure ; and many are as wala og it 
as of wine. — 
_ Befides the fix elafiés a day which I have 
‘mentioned as the common quantity drank, 
feveral perfons take one ne glafs an hour be- 
: ag fore 
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fore dinner; which has been found, with 
many people, a very good cuftom, but not 
univerfally. With fome it encreafes the ap- 
petite to dinner, with others it takes it away. 
The laft fhould not ufe it. 

Befides this addition to the quantity 
drank, many people fend for it to their lodg- 
ings, and drink it as common water, alone, 
with their wine, or in punch; and make 
their tea with it. All this is right; its tafte 
is not different from common water, any 
otherwife than as it is more agreeable. And 
this is a very proper way of adding to the 
advantage they receive from it. : 

When a man has drank his three glaffes in 
che morning, he fuppofes he has taken his 
breakfaft, but his opinion lafts but a little 
time: in an hour after he finds, by very 
plain tokens, that he muft have another ; 
which he is fure to eat with more appetite, 
and more fatisfaction, than if he had not 
tafted the water. 

People who are fo ill as to have no natu 
ral appetite to this meal, get one by. the 

water, T hey feem full with it when they 
have 
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have firft drank; but in the fame manner, 
after an hour, they find they have, if not 
fuch an appetite as thofe who are in better 
health, yet much better than they had — 
before. 

Although the ade antapex that may be had 
from bahaes the Brifol water are much 
better obtained upon the fpot than any where 
elfe, yet there are fufficient teftimonies that 
it poffeffes its virtues at a diftance, on which 
account great quantities of it are continually 
fending abroad. 

Thofe whofe affairs will not permit them 


to leave London, and whofe conftitutions re- 


quire its affiftance, have it here at five- 
pence the bottle, if they write to Mr. Barratt, 
-the mafter of the Hot-well, for a hamper 
of it to come by fea, a price fufficiently 
moderate; but I fhall recommend to them 
one circumftance, by which they will great-_ 
ly add to its efficacy. 

IT am convinced, that befide the vires 
this water has from the feveral fubftances 
among which it paffes in the earth, it has 
fome oie from. its warmth, which, 
. . though 
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though not fo hot as that of the bath, is 
mild and gentle, and excellently fuited to 
the temper of the human frame. This may 
be communicated to it in London, and the 
benefit of drinking it will be the greater. © 

In general it is never to be fet in cellars: 
all cold and damp hurt its virtues ; and the 
warmer and drier it is kept the better. At 
the time of drinking it I fhall alfo advife 
fuch perfons to have a tea-kettle of water 
boiled, and fetting the bottle of Briffol wa- 
ter in a pan, with the cork taken out, to 
pour the boiling water in up to the neck. 
Let the bottle {tand in this hot water a few 
minutes, and I have found that it commu- 
nicates to it, very nearly, that degree of 
heat which it has when juft taken from the 
{pring ; and this not only renders it more 
agreeable to the tafte, but makes it exert 
all its virtues in the greater perfection. 

_ There is yet one advantage I muft needs 
give to the Brifiol water upon the fpot, over 
moft other medicines, which is, that it cofts 
nothing, or what is fo near to nothing, that 
thofe who are ued to the daily vifits of the 
: sorloes 
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doétor, and the ten fide bills of the apothe- 
cary, if it were twenty times as much, would 
call nothing. 

No price is paid for the water: all the 
expence that attends the drinking of it, is, 
that every one, when he goes away, makes 
a prefent to the mafter, and a trifle to be 
divided amoneft the fervants. This is at 
_ his own pleafure, but is generally propor- 
tioned to the number of the family, and 
time of the ftay.. It is however a-very in- 
confiderable thing when done ever fo gen- 
teely. 

One thing more I muft alfo name in fa- 
vour of Briffol (phyficians by your leave) 
which is, that a doctor is feldom neceflary. 
Every ones own difcretion, with the advice 
of the people who are about him, and have 
drank it already, being very fufficient. At 
Bath the doctor’s fee is almoft a certain tax 
upon thofe who drink the water. When a 
“perfon arrives, who is a ftranger to the 
place, he hears on every hand the virtues of 
the water celebrated to the fkies, but then he 


hears at the fame time they are not to be tri- 
heh fled 
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fled with. The Engh/h of this is, you mutt 
not prefume to drink them without giving 
the doctor his guinea; for which he advifes 
you to begin with a fingle glafs, and en- 
creafe as it agrees with you; and, ‘to fave 
appearances, fome trifling prefcription is 
given you, directed to his favourite apothe- 
cary. This one would fuppofe needed no 
fon of Afculapius to tell people. Perhaps 
there does not, but the fon of Z/culapius 
wants his fee, and it would be too bold a 
cuftom to demand it of you for coming into 
the town where he lives. 

The tafte of the Bath water, when be- 
tween hot and cold, which is manifeftly 
fteely and fulphurous, convinces people of 
the ftrone medicinal qualities of it, and 
gives ftreneth to the infinuation of the poffi- 
ble danger. This gives the doctor an op- 
portunity of repeated fees with many. ; 
whereas at Briftol, the tafte of the water is 
at all times fo mild and gentle, that people 
fee there is no neceffity for the advice of a 
phyficiart to prevent its ill confequences : 
aie it were well if thofe Snare fees 

were 
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were all the ill that fometimes atten their 
officious fervice. 

At Briftol people may be fick as well as 
elfewhere; and the greater part come in 
fome degree fo: but as they expect their re- 
lief from the water, they feek no farther; 
and excepting for now and then a prefcrip- 
tion for a bottle of drops to an old lady, or 
fome falts to a fine gentleman who wants to 
foften his complection, the doctor feldom 
picks up many guineas. 

There is one cuftom of the ae SEs at 

_ London, which indeed refpects Briftol, and it 
were to. be wifhed, integrity would for the 


future fo far prevail over intereft, as.to pre- 


vent it. JI have mentioned the ufe of this 
water in obftructions of the lungs :. and a 
great part of thofe, whom confumptions 
carry off, Ido believe might be faved by 
it alone, if they applied . i. tHe. pe 
phyfician is the guide in this cafe, and 
he keeps them in town till recovery is im- 
poffible : till their lungs are in fuch a con- 
dition, that nothing could reftore them but 
creating new ones, “and then Jends them to 

; Briftol 
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Briftol to die, but ftill recommended to the 
care of his favourite phyfician. And thus 
Iam afraid, by. asthirft after gold, the un- 
happy patient is too often play’d out of one 
hand into the other, from the doctor in 
London, to the doctor at Briftol, and from the 
doétor at Briffol, to his favourite apothecary, 
till at laft he is play’d out of his life. This 
was the cafe with three perfons whom I faw 
there, and whom I knew, and often con; 
_verfed with the laft fummer; and I am 
firmly of opinion, by the benefit I faw 
others receive who were afflicted with the 
fame diforder, but in a lefs degree, that 
every one of them might have been faved, 
by applying to the fame remedy in better 
+ timeue:, ; 


CHAP- 
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CHAPTER the Turrp. 
Concerning the origin of the Briftol /pring, and 


of the virtues of its water. 


FT may be expeéted, that having written 
fo much with an intent to ufe, I fhould 
devote one chapter to curiofity, and exa- 
mine what and whence this water is : how the 
fpring is fupplied, and whence it obtains its 
virtues. I am not enough in the depths of — 
nature to know this, nor in the depths of 
philofophy to guefs at it ; but however, be- 
ing altogether diffatisfied with what I have 
lately read upon that fubject, I thall offer my 
opinion, fuch as it is, in few words. 

As to the virtues of the water, whatfoe- 
ver they are, they miuit be very clofely uni- 
ted with its fubftance, for they are not ow- 
ing to the cornmon accident of other fub- 
{tances being diffolved in it. When we 
examine many other waters by evaporation, 
or boiling away, there remains a falt which 

pofiefies 
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poflefles the fame virtues; or elfe an earthy 
matter to which they have in fome degree 
owed their origin ;* but nothing like this is 
the cafe, when we make the Hot-well wa- 
ter the fubject of the like experiments. | 

When a gallon of the Briftol water has 
been evaporated, there fcarce remains any 
thing perceptible in the veffel. This is a 
proof that. its virtues are inherent in itfelf, 
not owing to any accidental mixture with it ; 
and for this reafon it keeps better than any 
other medicinal water whatfoever. The 
people upon the fpot are extremely careful 
and expeditious in the putting it up in bot- 
tles, taking it up at the beft time, and corks _ 
ing it inftantly to preferve its fpirit, that 
fearce any thing is loft; and we find it, 
whether on the fpot, or at a diftance, one of 
the pureft waters in the kingdom. Vaft 
quantities of air bubbles rife in a glafs of | 
it frefh filled and expofed to the fun ; and 
with all the foftnefs of its tafte, it will not 
lather with foap unlefs firft boiled. 

+ Such is the character, and fuch are the 
aa of this water; it remains to con- 
jecture 
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jecture whence the fpring is fupplied, and 
how it is impregnated. I am fenfible that 
very pompous accounts have been given of 
its being impregnated by air, and fent up 
from a great abyis; but thefe are things too 
myfterious for my common capacity : I fhall 
therefore endeavour, as well as I can, to 
make my own conjectures, and offer them to 
fuch as myfelf for confideration. 

_ It is a moft plentiful {pring, and confe- 
quently it muft be fupplied from fome vaft 
_refource. Like moft other fprings it rifesin — 
~ ‘wet weather, and falls in dry, fo that it has 
much in common with waters of lefs virtue. 
But this is alfo to be obferved, that they are 
obliged to leave off pumping a few hours 
in the day, always for a day or two before, 
and two or three days after every new and 
full moon. 

This is owing only to the accidental fitu- 
ation of the {pring near the bed of the Avon, 
for, at the times of all fpring tides, the falt 
water of the river von rifes very high, and 
ufually fo high as to break in upon the Hot-_ 
well {pring. | : 

When 
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When there has been much rain however, 
and the fpring is full, it in a great meafure. 
refifts the fpring tides, which then affect it 
but little; and, in the fame manner, when 
the feafon is very dry, and the {pring low, 
the {pring tides affect it the more. 

This might apppear a very formidable dif- 
advantage, but it is in effet very trifling : 
the {pring is fo confiderable, that it will bear 
continual pumping ; and a few hours of this, 
in the very worft times, render the water 
bright and pure again as at firft. 

There is fomething very fingular in the 
nature of this fpring, and very ftriking to 
common obfervation. The face of the 
country is the very fame for a great extent ; 
and, as has been obferved already, the rocks. 
run all over it in the fame manner, the bed 
of the Avon being only a kind of cut made 
by the water through them, and not any 
real feparation of one kind of foil or coun- 
try from another; yet although we fee, on 
the other fide of the Avon, the fame kind of 
rocks of the fame lime-ftone, and every way 
alike with thofe on this fide out of which 

the 
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the Hot-well iffues, and fee fprings in the 
very fame form and manner iffuing from 
them; yet the water of the one and the 
other of thefe fprings, has not the leaft affi- 
nity. That of the Hot-well being warn — 
and foft and medicinal, as obferved already ; _ 
and that facing it on the eppofite fhore, be- 
ing as hard, as cold, and; as. fimple rock 
water as any in the world. 

It is not my intent to cayil at thofe who 
have profefledly written upon the virtues of 
thefe waters, and who have I hope ftudied 
them to more advantage than my education 


and opportunities: would permit me: but I 


fhall frankly deliver my opinion ; and, fo 
far as it.is contradicted by theirs, I fhall 
think ita duty to name them, that | may 
not feem to have ftarted my own gueffes for — 
want of knowing what had been determined 
by others. 
_ Whatfoever may be faid. by Mr. Boyle, 
and thofe who are proud to quote him, con- 
cerning the difficulty of afcertaining the 
virtues of medicinal waters @ priori, as they 
call it, it is my opinion, that the true | 
fource 
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-fource of the virtues of Brifol water, is 
that great rock of lime-{tone through which 
it runs before it reaches the place where it 
is pumped up for ufe. I am fenfible that 
all the good effects it produces, and they 
are. very numerous, may be derived from 
the qualities it may obtain from that rock 
alone, and therefore why fhould we feek 
any farther, 

_ How rocks and minerals become able to 
communicate virtues to water for ages to- 
gether, or how indeed they do it but for a 
little time, I fhalt not take it upon me to 
explain ; but this I fhall obferve, in favour 
of the lime-ftone rocks retaining their 
ffrength and vigour, though fprings pafs 
through them, that obfervations, in many 
other inftances, confirm me, that, far from 
injuring or impairing the rocks, this paflage 
of water under them and through them, is 
the very thing to which they owe their prin- 
cipal ftrength, and that, without this, they 
never will.continue in that found condition 


which I call their ftate of health. 


It 
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It appears to me, from repeated ébferva- « 
tion, that fprings are, as I may fay, the ~ 
life and fupport of rocks; and that while 
the waters flow under them, they will be 
trong and healthy, and never lofe their 
virtues or their qualities ; and, on the con- — 
trary, that rocks do lofe their weight and 
foundnefs, and every quality which befote 
diftinguifhed. them, when by any accident 
the fprings forfake them. Nay, I have feen 
fo much. of this, that I verily think the. de- 
cayed rocks, which. are found at depths un- 
der the earth, owe their’ decay as much to 
the water’s having-changed. their courfe and 
forfaken them, as to extreme old age itfelf. 
In all places where ftone has fomething of a 
moifture in it, that ftone is firm, and where 
it is quite dry, it will break to pieeets and i is 
light and rotten. - 4 

It has been fhewn, that the water which: 
finking down from the furface, furrounds 
thefe recks, is full of matter that can con- — 
crete into ftone, perhaps this continually, 
though flowly, pervades the very fubftance 
of all rocks, and while it. works out fome 

part - 
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- part of their ‘matter, leaves other in the 
place: if this be the cafe, and the i impreg- 
nation of this water be from fome of thefe 
particles thus at times introduced and car-_ 
ried off again, and-that in a continual fuc- 
| ceffion, there is no wonder that the fame 
rock can fupply the water which wathes it 
with virtues for ever. f 
We know the qualities of lime-ftone fuf- 
ficiently well, and we know they are fuch 
as would give. the very virtues to water 
which this Brgfol water pofiefiés. We fee 
that there are vaft quantities of thefe lime- 
ftone rocks lying a mile or two in the 
earth from the Hot-well; the qualities of 
_thefe we alfo know. And as the waters if- 
fuing from them are ftrongly impregnated. 
with thofe qualities, what can be more natu- 
ral or more juft than to conclude, that they 
receive their virtues from them. 

“Whatfoever it be that gives thefe virtues, 
there is this very fingular; that the waters 
_ iffuing from the rocks of the fame ftone on 
the other fide of the 4von, as has been al- 
ready ee do not afford the leaft in- 

H | ftance 
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ftance of it, or any mark of poffeffing any 
quality at all more than common water. 
This is very fingular, and would lead one 
to think that nature had fo contrived it, 
that this water fhould not-wafh the very 
~ rocks among which it paffes. : 

That this is the: cafe with refpect to the 
impregnation of the Briffol water I make 
no doubt: it remains to confider in what 
manner the fpring is fupplied; and in this 
I am afraid I fhall differ confiderably from 
an author who has lately written on the 
fubject, as well as in my opinion of their 

_ impregnation. He fays, that it is furnifh- 
ed from a great abyfs. For my own part, — 
Iam of opinion, that it is fupplied like all 
other fprings, and that from no cae Let 
us fee his reafons together. 

It is not this noes particular which 
te fuppofes to arife, from an abyfs; he 
imagines all the great rivers in the world 
.to be fupplied in the fame manner, and 
sives for ‘his reafon, that moft of the | 
water which falls in rain, muft be re- — 
inch quired — 
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quired for the fupport of the vegetable ccea-" 
tion. , chad Shea 

But thofe who were beft able to judge, 
have already determined, that the common 
exhalation, and confequently the defcent of 
the waters, are fully fufficient to fupply all 
the rivers and fprings in the world; and 
therefore we need not have recourfe to that 
ftrange and unintelligible doétrine of an 
aby{s, for the feeding them. I know*fome 
term importing the fame thing is ufed in 
feripture, but the defignation of it is not fo 
punctual, but that we may argue about the 
meaning ; and before ] allowed fuch a term 
to out-weigh reafon and obfervation, I 
fhould be apt to; get it very exatly tran- 
flated from the Hebrew. ae 

If we afk what power or agent it is that 
raifes up this vaft abundance of water from 
the abyfs he fpeaks of, and fends it to run 
over the earth, he fays there is a circulation 
of it from the centre to the furface: he, 
with all the Burnett’s and the Woodward’s in 
the world, for I am told thofe writers 
maintain fome fuch doctrine, would, I am 


ee ee: Oe: very 
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very fure, be puzzled to get over the na- 
tural obftacles to fuch a circulation; but ’tis 
not my bufinefs here to propofe them. 

It may be allowable to anfwer fuch a rea- 


foner upon his own principles. If he afks, 


as that is one great article of his work, 


how it comes that thefe lime-{tone rocks, by: 
which we fuppofe the waters of the Hot-. 


well to be impregnated, do not lofe their 
virtue? To what has been faid already, I 
fhall add, why do not the fires of Aina 
and Vefuvius, which he quotes as inftances 
in his favour, fail? Or where is the won- 


der that one of thefe things fhould adres 


nature as well as another ? 
_ If we are to allow the water of the Hot- 


well to come from a great aby{fs, we muft 
allow all other fprings to have their waters 


from the fame fource, for there is no dif- 
ference in the circumftance; and if any 
fhould affert this, let us afk him, how it 
comes about, that fome fprings, very hot, 


and others perfectly cold, rife almoft in the -_ 


‘fame fpot of ground; and in the fame man- 
ner how it is, that as of medicinal qua- 
lity, 
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lity, and thofe which run with only com- 
mon water, do, in the fame manner, rife 
yuft by one another? This is the cafe in 
many parts of the world; and the queftion 
is Unanfwerable. The thing is fact, and 
_ therefore that account which it contradicts, 
is falfe, 

Upon the very principles of this doCtrine — 
of the fprings being all fupplied from an 
abyfs, as delivered by this gentleman, and 
by thofe who had {poke upon the fame fub- 
_ ject before him, it fhould happen,. that thefe 
_fprings fhould be low when there was much 
rain; and, onthe contrary, that they fhould 
be high when there had been very little 
ram. But let us examine the matter, and | 
we find it exactly otherwife. The Brifol 
fpring, and all the other fprings in the 
world, are high when there have been rains, 
and low in continued dry weather. This - 
alone convinces me, that they owe their 
rife to rains only ; on the quantities of which 
they fo abfolutely si et for their ful- 
nefs. : 


H 3 Having, 
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Having, in the courfe of this natural-en: 
quiry into the caufe of the virtue of thefe 
waters, of neceffity mentioned the account 
given of them by another perfon, whofe in- 
genuity I efteem, although I do not in all 
things fubferibe to his opinions, I fhall think 
it incumbent upon me to enquire into his 


fyftem ‘a little farther, left I fhould be ac- 


cufed of dealing’ partially with him, or of. 


anfwering what I thought proper arid | 


leaving the reft alone. 


Now I mug confefs that the firft thing 


which gaye me an objection to his -fyftem, 
was the unnaturalnefs of it. Perhaps I may 


etr in this, but howfoever I fpeak my opi+ 


nion: it appears to me unnatural. I have 
heard great men fay, nature always takes the 
fhorteft courfe, and does things in the 
moft eafy manner. Now I muft need fay 
my way of the water getting its virtue feems 
very natural, and his is neither the fhorteft 
courfe, nor the moft eafy, for which reafon 
I never could bring myfelf to like it. 

Thefe high learned and fpeculative gen- 
es when mer pea a caufe that was 


plain. 
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plain before they meddled with it, put me 
-in mind of what I have been told of a cer- 
tain king, who having a very clear head, 
and being defirous of knowledge, fent to a 
famous aftronomer to inform him of the 
 ftructure of the heavens, the revolutions of 
the planets, and the like. When he had 
heard all this ingenious gentleman had to 
fay, and perceived him having recourfe to 
circles upon circles, and many other fuch 
things, ‘* I am forry, fays he, I was not 
** called to the council upon thefe matters, 
** I could have fhewn a way to do this with 
“* half the trouble.” The faying was odd, 
but there was no body to blame for it but 
the aftronomer. He lived before the true 
fyftem of the univerfe was known, fo he 
- gave a falfe and perplexed account of it: by 
and by came Newton, and made all eafy. If 
the king had heard his fyftem of things, he 
would never have fuppofed he could make 
them better. | ' 
-Juft fo it is in every thing that belongs to 
nature. They that explain things in the 
fimpleft manner, generally explain them 

H 4 | trueft ; 
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trueft; and when people, to thew their 
learning, go farther about, they only mif- 
reprefent what they talk of, and ferve them- 


felves the trick of the climbing monkey. I 


fhall not repeat the proverb. 

In the firft place I believe thofe who un- 
deritand chemiftry will fay it is a very odd 
principle — he fets out upon, that reafon 
teaches us a chemical examination (I fup- 
pofe analyfs means that) is not the way to 
know what gives the water its virtues. For 
my own part, though no chymift, I cannot 
help thinking there is no way to ‘know 


what a thing is good for fo well as to fee 


what it is made of; and in the fame man- 

, I think if I knew what it was made of, 
: “cold guefs how it came to be good be 
{uch purpofes. 

For inftance, if a man afked- me tht 
made /iera picra purge, and another was to 
find, upon analy/fis, that there was aloes in 
the biera picra, 1 fhould naturally think that 
a very good account of the reafon why it 


purged me. And I fhould think the analy- 


fs, which fhewed me that there was aloes in 
hiera 
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biera picra, was a very proper method of | 


finding out what gave the medicine its vir- 
tues. J ama plain man, and can only make 
allufion to common things, but I am of 
opinion they will ferve the purpofe as well 
any other. | 

As to what this author fays of the difa- 
greement of writers on this matter, I place 
little weight upon it: he may fee I think 
not half fo much of all the authors in the 
world, as of plain reafon and experience. 
For my own part, I cannot help thinking 
that this gentleman’s own experiments, which 
he mentions, tend to prove what I fay, in- 
ftead of doing any thing for his account. 
[tis my. opinion, as already obferved, . that 
the water owes its virtues to the lime- 
ftone rocks. ‘They are at hand to give it, 
and doubtlefs it runs through them: and 
this gentleman himfelf fays, that. both lime 
water and Brito] water turn green, with the 
_ fyrup of violets; and both lime water and 
Briftol water ferment with the ftrongeft 
acids. Does it not appear from this, fo far 
as the experiment fhews any thing, that 
aS His lime 


/ 
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line water and Bri/tol water are of the fame 
nature. . | 

But I cannot forbear obferving tipon what 


follows, that he alfo thought they were 


alike, becaufe, upon mixing oil of vitriol 
with them, there was a heat in the mix- 


ture; but he afterwards found this fignified. 


nothing, becaufe there was the fame heat 
- when oil of vitriol was mixed with com- 


mon water. This gentleman it feems did 


not know before, that oil of vitriol and wa- 
ter grew hot together, no matter what wa- 
ter it may be. Doctor Shebcare, whom he 


names, would have faid to him, fie fie, 


léarn the common properties of things, be- 
tore you fet up for an experimenter. | 
But is this to fhew that Briftel water and 
lime water ‘are not of kin ? What becaufé 
they both are originally common water, and 
. therefore are like common water, is their 
Tikenefs ‘to one another no proof they are of 
the: fame: nature. He'might as well fay, be- 
eaule both of them will wet things, and 
-éommon water will wet things, -that ’al- 
jue y be -really ee once there was fore 
; very 
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very great refemblance between them, he finds 
it no more than between each of them and 
common water. | 
Both of them turn hot with oil of vi- 
triol, and fo does common water, and . 
therefore this is no proof they are alike: very 
true, but both of them turn green with fy- 
rup of violets, and both ferment with acids ; 
now common water does not turn green with 
one of thefe things, nor ferment with the 
other, therefore I fuppofe they really have 
a very great refemblance, and that it would 
be more to this gentleman’s credit to think 
fo ftill, than to fay that he once thought fo. 
_ fs to thofe experiments which. anfwer 
differently with lime. water and Brite] wa- 
ter, they make nothing againft what I fay. 
For I do not pretend to fay lime water and 
Briftol water are the fame: common. fenfe 
denies that: wherefore then fhould' they 
anfwer alike upon all tryals? I only fay 
that the Briffol water has its virtue from the 
lime ftone rocks, and to fupport this, it is 
fufficient that’ they have a real _refemblance 
one ,to the other ; and this is fufficiently 
proved 
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proved by’ théir anfwering in the fame man- 
ner upon fome Paergineey and a ex- 
periments. ; 
Thus far therefore, in arguing againft 


amy opinion, he helps to prove it. And as 


“to his grand objection, that if waters were 
impregnated from what they took up from 
the rocks in their, pafflage, they would ex- 
hauft the rocks, although many people be- 
fore him have fet it up, [have anfwered it 
every fairly; and, by what I hear, I do not 


find it was ever .anfwered before: I thew 


that the rocks receive a continual fupply of 
this very matter of which lime is made: 
_ therefore they can never be exhaufted. And 
‘this is not ftarted en purpofe to get over that 
difficulty, but will be found to be of a piece 
with the reft of the book, and to agree with 
‘every thing elfe fet down in it. 

As to the other fprings, I fay nothing to 
them, for they are nothing to the prefent 
purpofe. if my account of the Briffol wa- 
ter can be ferviceable in accounting for them, 


‘ad - be en but others may fee to a 
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~ Thus is my plain fyftem of the origin of 
the virtues of the Brifol water to be made 
out and fupported: but I think nothing 
¢an be more ftrange and fanciful than his 
account of the matter. In the firft place 
the water is not to come to this or any 
other fpring from rains, but it is to be 
raifed from an abyfs. And then how is it 
to get its virtues? Why, it is to pafs qui- 
etly over rocks of lime-ftone, and though 
its qualities and virtues are exactly thofe of 
water impregnated with lime-ftone, they 
are not to be obtain’d from thence, but it is 
to be owing to impregnated air. | 

To be fure he takes care that’ what he 
fays fhall not want the authority of antient 
and modern ‘people to fupport it. Homer 
_ and Plato are called upon to fhew that there 
was a circulation of waters from the centre 
of the earth to the circumference; or elfe | 
to fhew that he had read them :° and 
Dr. Woodward is brought in as an evidence, 
that air pervades all parts of the earth and 
water. As to Dr. Woodward, 1 am afraid 
I have found experience and him at variance 

before 
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before now in this work, though I am very 
‘careful to‘name it. And as to Homer and 
Plato, all I fhall fay about them is, that I 
am afraid their teftimony would -not be 
taken in a modern court. Befide, I am 
fully perfuaded neither of them knew any 
thing of Briftol water; for which reafon I 
fhould pay ‘no great regard to them in that 
queftion. | | 
As to the burning mountains of tna 
and Vefuvius, which I have already obferved 
that he quotes, I am really afraid they make 
againft him rather than for him in this 
matter ; ; for though it is true they have 
continual fire, as sell as the water continual 
heat and continual virtue, yet if the ‘caufe 
were the fame, or but of the fame nature, 
they ought to be equal in heat like the wa- 
ter of this fpring, or elfe this — to be 
unequal as they are. | ' 
And laftly, toname thofe cavernous hol 
lows in which he fuppofes the water to ob- 


tain its virtue from this impregnated air, J. 


Shall only obferve, that as he mentions them 


peste as.matter of conjecture, I fhall take the © i 
: liberty 
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liberty to pafs them over as chimeras, till 
he has fhewn that they are realities. 

J fhall not enter into more particulars, for 
my intent in all this is not to decry his 
book, but only to defend my own plain 
fyftem from the objections which might be 
raifed. by ignorant perfons from ‘his high- 
flown fuppofitions. Nature and reafon fpeak 
for my fyftem ; and it is fupported by expe- 
riments; even by the very experiments 
which he has brought in to wee his — 
{cheme. 

Before I finifh my account of the Briftol 
water I would juft obferve, that many per- 
fons who have weak and enfiamed eyes often _ 
receive great benefit from it. They take 
tt warm fromm the pump in fome little cup, 
and with a bit of foft rag wah their eyes 
pretty often with it, this in tinie cools the 
part, takes off the inflammation, and pies 
{trengthens the eyes. 

“There is another advantage attending ‘the . 
Hot-well, from which many people have 
alfo received benefit, and therefore it fhould 
not be forgot, .And:that is, the feveral Jit- 
ir . ‘ tle 
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tle private baths for one perfon only ata 


time. Thefe are chiefly frequented by thofe 


afflicted with different kinds of weaknefies. 
When fuch perfons firft go in, they ge- 
nerally imagine it rather weakens than 
ftrengthens them, and often complain of 
weakneffes in their backs and joints for the 
firft week or fo, but afterwards they find 
they gather ftrength. 

Many perfons alfo in health often make 
ufe of thefe baths, in order to cleanfe and re- 
frefh themfelves, which they do to admira- 
tion. When a perfon goes into the little 
room where the bath is, he takes the key of 
the door in with him and undreffes himéelf. 
He then takes hold of the iron rings which 
are faftened in the walls, and ftepping back- 


wards down two or three fleps, dips his 


head under water two or three times as 


foon as poffible, and afterwards ftays in per- 


haps five or ten minutes. 

The water which fills thefe little baths, 
is the fame. with that which is drank, but 
by the time it is pumped up through the 


eae leaden pipes into thefe ftone baths, you 


can 
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can fcarcely feel any warmth init. Thefe 
baths are ufually befpoke on the over night 
- by thofe who chufe to bathe-early, and they 
have them ready to'their hour in the morn- 
ing, for which they pay one fhilling each 
time, the bath bane frefh filled for: every 
_ perfon. 

There is one thing more I ears take no- 
tice of, which is this, I would by all means 
advife thofe gentlemen who ride on horfe-_ 
back to the Hot-well, as many do, to put 
up their horfes in the ftable over-againft 
the beginning of the walk, for which 
they pay only one penny a time for each 
horfe, and not to tie them up to the rails 
while they drink the waters. 

This laft is a very common practice ; 
you fee a whole range of them together, 
and the confequence is, that almoft every 
morning one or other of them is obliged, by 
the backing of coaches or chariots againft 
them, either to break his bridle, or to pull 
down part of the rails. 

By this penny-faving fcheme of the owner, 
the horfe is greatly frightned, and often re- 

) ceives 
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ceives an injury, while his mafter is fitting in 
the Pump-room, or is got to the coffee-houfe 
adjoining to it to read the news papers, 
and knows nothing of the matter. Manya 
good horfe has been hurt by this bad prac- - 
tice, and the company, who are in the walk, 
are frequently alarmed by it. 
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On the Eartus, Rocks, Songs, 
and Minzrats, about Briffol, &c. 
_Seiddeebsedeiioioieiooinindoieieiedeboieietteletdob dotebbegate | 
BOOK the Firru. 
Containing an account of certain STONES 
of a very particular kind. 
fol dole debivindedelesiaiodeinieldetelabdboboboidoieteteiebdedhabel 
CHAPTER the Firsr. 
On the Cotham Stone. 
HAVE taken the liberty of 
making ufe of a new name in the 
title of this chapter, but it is up- 
3 on a very fair occafion. It has 
always been allowed people who were to 


fpeak of things which, not being known 
3 before, 


N 
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before, had no names at all, to give them — 
~fuch as they thought moft proper. That — 
this is the cafe with refpe& to what I have 
called the Cotham ftone, 1 am affured by 
thofe who have feen it, and who would have 
known if it had any other name already. 
As it has not, I fhalf call it by one which I 
think the moft familiar I could have found, 
and by which it is already known in that. 
part of the country. It is called after the 
_name of the place where it is found, and 
where it will always be to be met with, for — 
there is fufficient plenty of it. = *— | 
I fuppofe thofe who are in the fecret of 
writing books will. tell me I fhould have 
called it by a name expreffing its colour or 
its qualities: perhaps they may be in the 
right, and they may, if they pleafe, do this 
for me, in the mean time they may call it 
by this, till their own wifdom has furnifhed 
them with a better. ene aylee 
In fome places about Brifol I met with a — 
very beautiful fort of ruftick work in the — 
ftone facings of the gateways leading to the 
better houfes, and in other the like pieces of 
building. — 
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building. I often admired it very much; 
and thought but meanly of the London 
workmen, who fuffered themfelves to be fo 
vaftly excelled in a confiderable part of their 
profeffion by people in the country. 

The beauty of the ruftick work we fee 
about gateways and elfewhere in London, is 
owing to the great variety and ftudied irre- 
gularity of the appearance, but this, in the 
very beft pieces I have met with.in London, 
was nothing to be compared with that. which 
I now {aw in the country. 

There is alfo another advantage the Briftol 
ruftick has over all that is to be met with 
about London, which is in the nature of 
its furface. I would not be underftood to 
accufe the common ruftick for being rough 
on the raifed parts, for I know that is in+ 
tended ; but there is a degree and manner in 
which this is proper; and in London it is 
all carried to excefs. 


The Brifol ruftick not only has it raifed 
parts thrown into a variety of forms and. 


combinations not to be feen in any other ; 
but the furface of thefe raifed parts is itfelf 
the 
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the moft elegantly done in the world. All 
the raifed parts are of a rounded form, and 
their furfaces, though not even or {mooth, 
yet have a general afpect of equality ; they — 
are curdled or waved as it were in a variety 
of directions equal to that of the difpofition 
of the parts themfelves; and they fill the 
eye, without offending it, in a manner that 
I never faw in any thing of the kind elfe- - 
where. | 
When I have been. called by the ie of 
thefe pieces in the work to a nearer view, I~ 
have admired them more and more. When 
_ [have viewed the whole thus nearly, it ap- 
peared. not a piece of common ruftick, but — 
an imitation of fomething much more ele- 
gant. The depths of the hollows between 
the rifing parts is varied, and their form dif- 
ferent, in fo ftrange a manner, that no two 
are at all alike: and the waving and curd- 
lings of the furface in the raifed parts is fuch, 
that every one of them feems a piece of ruf- | 
tick in miniature, the whole furface being — 
formed, like that of the mafs, into rifings 
| of 


Of the Cotham Stone, 167 
of the moft elegant kind, and irregular gin | 
lows between them. 

This is the general afpect of thefe sures 
of the work when viewed near and at a 
diftance. But there are accidental varia- 
tions that ftill give them a new afpect and 
new beauty. Sometimes the higheft part of 
one of the rifings of the ruftick, and fome- 
times not only one but two or three of 
them. are ftripp’d as it were of their outer — 
coat ; in thefe places there appears a fmooth 
polifhed and deep brown furface. This is 
the moft prominent part, and, by degrees, 
there rife round this, fhells of coverings 
very thin, and extended one behind ano- 
ther, till the outermoft becomes curdled and 
waved ; and then begins the sano ruftick 
work ‘as on the reft. 

I was furprized to fee fo much work 
thrown away in places where it could not be 
expected to be feen, for I naturally thought 
few, except myfelf, who admire this fort 
of curiofity, would have examined them fo 
nearly. 


CHAR. 


| - Of the Surface of the 
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Of the outer furface and appearance of the. 
Cotham Stone viewed fingly. : 


-'Y wonder. upon this fubject was, 
after fome time, turned another way. 
I found it was not art and labour, but na-_ 
ture that Iwas to admire in thefe wonder- 
ful. pieces .of ruftick ;. that no tool had ever 
been near them, but they were as they had — 
been found in the earth, and the mafon had 
~ put them into thefe places, and claimed no 
other merit in them. 7 
Thefe were the Cotham ftones af whteh i 
am treating’ in this chapter. The place 
from which they are named, Cotham-Hou/e, 
is but a little way from Briffol, and near 
this houfe there is a great bed of thefe 
ftones: all that I faw of them, which were 
a vaft. number, had the fame curdled and a 
waved furface. I ftood aftonifhed at. the 
fight. ‘They had the appearance of the im- 
je a plicated 
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plicated roots of trees, or ftems of old ivy 
- growing over one another about fome old 
wall. They refembled the thick and tube- 
— rofe roots of the Flower-de-Luce in our gar- 
_dens, which creep upon the furface of the 
ground, and entangle with one another. 
They were alfo of the fame colour nearly 
with thefe, for the {tone is of a pale brown, 
and the feveral rifings were like the parts of 
that root, their thicknefs being from three 
quarters of an inch to two inches. 
_ Examining thefe, I was foon led to-un- 
derftand the variety of thofe I had feen em- 
_ ployed in the buildings, for art had no 
fhare in their beauty. I have named that 
‘fome of the rifing parts were fmooth at the 
top. I faw many inftances of that bene: 
the rough furface of thefe prominent parts ] 
now difcovered was no more than a coat or 
covering of a paler coloured matter than the 
reft of the {tone, as is the nufual cafe, and 
. this fmoothnefs of certain parts was owing 
to their having been rubbed fo that the coat 
was off, 


Be sae 
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The feveral circles or thicknings about 

this part, before the coat was compleated, 
were alfo feen to be only parts of that coat, 
and I difcovered by this, that the rough 
coat itfelf was compofed of a great many 
thin coats laid over one another ; in fome 
of thefe places I could difcover ish or ten 
of them. 
This ftone does not lie in a continued 
mafs, but is in feparate lumps. Many are. 
about two feet, or two feet and an half in 
length, and of irregular figure. JI was de- 
termined to examine a ftone fo beautiful as 
this thoroughly ; and I would recommend it | 
to all thofe, who admire any work of na- 
ture, to do fo; for the deeper they go, the 
‘more caufe eiiey will ver find for wonder 
and. admiration. 

When I had examined ehiis upper furface 
ima great many of the ftones, and found it 
alike in all, I determined to examine every 
other part. I turned up feveral of them, 
and as the upper, fo the under furface was 
alike in all. As the upper furface was 
railed into irregular protuberances, this — 

Was 
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was funk into as irregular hollows; and it 


was eafy to fee, from the general ftruéture 
of the ftone, that thefe were owing to the 
fame caufe, and to one another. 

The under furface has the appearance of 
clay rather than of ftone, but, when exa- 
mined, itis hard as the reft: the hollows in 
it are uncertain in number, but the rifings 


onthe upper furface, though they are much 


more numerous, always anfwer in a general 
manner to them. They are an inch in depth 
or Jefs, and two or three in length or breadth, 
and both thefe, and the fpaces between 
them, are of a very irregular furface, and 


ferve-very happily to explain the origin of 


the ftone. 
I have mentioned that ei rough cruft, 


which gives the appearance of ruftick to the 


upper furface of this ftone, is formed of fe- 
veral thin coats lying over one another, 
The whole ftone appears to be fo, and 


here they terminate irregularly, and thew 


themfelves by their edges. The parts of 


multitudes of crufts, of the thicknefs of 


ty See paper, | 
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paper, are diftinguifhed on the under fur- 
face in and among the hollows. 

I have obferved that the figure of the 


ftone is irregular, but it often approaches 


either to round or oval; and its thicknefs, 


in-a ftone of two feet in length, is eight 
or nine inches. | 

Having examined the top and the bot- 
tom, it remains to look .at the fides of the 


ftone. They are very irregular, but they. 


afford more and more infight into its na- 


ture. The firft thing that occurred to me. 


in this examination, was an appearance as 


it were of little {treams, or a reprefentation 


of brooks running in an undylated courfe 


through the body of the ftone, not from. 


top to bottom, but from end to end. 


The whole furface of the ftone is of a 
pale brown colour, but thefe are paler than. 


the reft: they are of the breadth of a man’s 
finger, more or lefs, and they-are compofed 


each of a number of lines as if drawn by a: 


tool. This is their appearance at firft fight, 


put afterwards I found them to be fo, ; 


many crutts, of matter lying one over 
another, 


5 
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another. There are generally two, fome- 
times three of thefe ftreams in a ftone. of 
eight inches thick, and they lie near the 
lower furface. They are not carried ftrait 
on, but rife and fall in a fort of irregular 
fpherical forms reprefenting fo many arches. 
This I perceived afterwards to be owing to 
their conforming themfelves to thofe rifings 
and hollows that were in the ftone. The up- 
per furface alfo conforms itfelf in the fame 
manner, though it break into many parts ; 
and it appears wpon the whole, that all de- 
pends on thofe hollows which I have men- 
tioned in the under furface. 

Between thefe rivers as it were of crufted 
matter, there are maffes or beds of the 
common fubftance of the ftone, and over 
them a much larger bed or mafs of it conti- 
nuing to the top, of which the curdled fur- 
face feems only a covering. 


13. CHAP- 


174 Of the Infide of the 
OOOO 
- CHAPTER the Turrp. 
Of the infide of the Cotham Stone. 


7 Have now defcribed, as well as I am 
able, the outfide of one of thefe Cotham 
ftones: and I doubt not but there will ap- 
‘pear in it fomething very fingular, as well 
as very beautiful to the curious reader. But 
that is nothing to what the ftone affords. 

- J was curious to know the inner ftructure 
‘and appearance of a ftone whofe outfide 
fhewed fuch extreme fingularity: I fpoke to 
a perfon whom I faw there to procure me a 
hammer, that I might break one of them to 
fee what was within. He anfwered me; that 
it was pity to break the ftenes, but if I~ 
pleafed he would fhew me what they were 
on the infide. | , 

He then brought me one of them cut 
through the middle lengthwife, and polith- 
ed upon the furface made by the cutting. 
Heavens! what was my furprize. What 

beauty, 
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beauty, what variety! We. fend abroad for 
ftones, and purchafe them for ornaments at . 
a great price, and do not know that we 
have what are vaftly fuperior at home. 

The polifhed furface afforded a landfcape 
that appeared the work of fome mafterly 
hand in painting. There appeared rivers, 
forefts, mountains, grotto’s, and every thing 
that could be conceived to embellifh a fine 
picture. In one place fpecks of a dark co- 
lour, and irregular form, refembled clouds 
feen through fome diftant opening; in ano- 
ther place is the greateft token of an open 
country; and in others, trees, buthes, fhrubs 
and hedges, with brooks and rivers running 
among them. 

The ground colour of the ftone is'a didlliy 
brown, ‘but this is raifed in the {feveral parts, 
not the fame throughout. At the very bot- 
tom there is generally a coat paler than all 
the reft, and at the top, where the rough 
rifings are cut through, it is paler than in 
any other part, except this at the bottom. 
The reft is fhaded with different degrees of 
brown ; and the figures which are neither 

I 4 | raifed 
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raifed nor funk in, but ftand upon a level 
with the reft, are fome of them blackifh ; 
and the very paleft of them are of a darker 
colour than the reft of the ftone. | 

It is found, thar in whatever part the 

ftone is cut in the fame dire€tion, the fame 
figures appear, fo that flabs may be cut 
out of it, a great number from each ftone ; 
it cuts eafily, and takes a tolerable polifh. 
‘The gentlemen of the neighbourhood are | 
not altogether unacquainted with its beauty. 
‘They frequently have it cut into flabs and 
polifhed to put in frames, in which it has a 
-moft elegant appearance. We have been ufed 
to value what is called Florentine flate for the . 
reprefentation of ruins, and fuch like figures, — 
that are naturally init; but that is not at all 
comparable to the Cotham ftone. This is 
as.much fuperior as marble to free-ftone. 

I fhall give, as well as I can, ‘a defcrip- 
tion of the polifhed face of one of thefe 
ftones which I received as a prefent from a 
gentleman, .and which I brought up with. 
me; for by this a ieee knowledge may 
Res PWS ee: ee 
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be had of the reft, as they are all very much 
alike. 

The bottom is a little hollowed, and the 
top, ina correfpondent manner, raifed into 
arches, ‘The rough matter, which is paler 
than the reft, is about half an inch thick ; 
and the hollows which are under thefe arches, — 
are deeply fhaded with black. 

From thefe there hang in all parts irregu- 
lar ftreamers, ftrait or winding, and rough | 
on their furface, refembling briers or italks 
of honey-fuckles hanging from the roofs of 
the caverns. Thefe are many of them two 
inches in length, and they hang down amidft 
a deep brown matter which makes that part 
of the ftone. 

At about an inch below the bottoms or 
-thefe, there runs one of thofe ftreams of 
darker matter refembling a canal or river. 
This is a third of aninch broad. From the 
furface of this there rife a kind of fhrubs 
and bufhes in a row, very irregular, but very 
pretty. They feem to grow along the fides 
of the canal, and are tall enough for their 
tops to reach toward the bottoms of the 

i hanging 
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hanging branches. Above thefe alfo, or in 
the mafs along which the laft named ap- 
pearances defcend, there are little clumps of 
black fpots refembling the thrubs he | 
fome heath. 
Below the ftream juft mentioned, there is 
a bed of the common matter of the ftone of 
about an inch deep, and at the bottom of 
this runs another river, broader than the 
~firft, and of a deeper colour: and from 
the furface of this, as if growing on the 
banks, rife another row of trees, the talleft, 
moft regular, and moft beautiful of all. 
Below this undermoft river is a plate of a 
kind of fpar, gloffy and elegant; and under 
this is the loweft or paleft coat of the ftone. 
Would any one fuppofe, that there was in 
our own country a ftone of fuch beauty, and 
in fuch plenty; and that among the num-_ 
‘ber who have written on thefe products of 
‘ature, no one fhould have named it. I 
doubt not, but from this difcription, it will 
‘come, as it deferves, into reputation. 


CHAP. 
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LLLELL ALLELE LAER ELAR EEEEE 
CHAPTER the Fourtn. ~ 


Of the fubjtance, nature, and origin of the 
Cotham Svone. 


Have obferved that the Cotham ftone is 
_not very hard, and that in the lower 
part it has the appearance of clay more than 
of any thing ftoney. The whole has indeed 
the appearance of a hardened clay; and be-. 
yond doubt is no other: but it is fo harden- 
ed, that it has at this time a very fair title 
to the name of ftone, and it Pras as in the 
manner of one. 

I mentioned a vein of {par running flat- 
wife of the ftone under the loweft river and 
in the fame courfe. This feems to have 
been introduced fince the original formation 
of the ftone, and to have filled up fome 
crack of crevice in it. 

Tam to add, that on the polifhed furface 
there appear alfo in this ftone eight or ten 
other cracks, of which three are larger than 

the 
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the reft. It would have created confufion 
to have named thefe in the preceding chap- 
ter, when treating of the figures that were 
upon the furface, nor are they very confpi- 
cuous. But it is proper to mention them 
here, and they will be found to give no lit- 

tle light into the formation and nature of the 
 ftone. 

As the firft mentioned broad ate. ran 
flatwife of the ftone, thefe run perpendicu- 
lar, or from top to bottom; and they do 
not terminate at the flat one, but are carried - 
through it quite to the bottom of the ftone. 

The greateft part of thefe can only be feen 
as ftreaks upon the furface of the ftone, 
having no breadth ; but the three or four 
principal ones have been wider. They are 
‘of the thicknefs of a fmall pin, and are all 

broadeft toward the bottom, and narrower 
toward the top; and they are filled up in 
the fame manner with the large ones before 
named, with a pure and glittering {par of a 
greyith colour. : 

I have obferved already, that the bottom 
of the ftone was formed into feveral hol- 
lows, 


‘of the Cotharn Stone. 18 
lows, which in this fection have fomewhat 
the figure of arches; and the largeft of 
thefe cracks rife from the fpaces between 
two of thefe arches, or they rife one on 
each fide of each arch; and are continued, 
but not exactly, ftrait up to the furface, 
where they always terminate in the fame 
manner on the two fides of fome of the up- 
per arches, or of the rifings whofe hollows 
form the grotto’s before me ices: Thefe 
cracks, en nicely fearched after, may be feen 
on the furface alfo of the ftone, paffing 
through the appearances of rivers, and con- 
tinuing their courfe to the furface. 

‘From thefe, from the fubftance and na- 
‘ture of the ftone itfelf, and from the com- 
pofition of its feveral parts, it may be pof- 
fible to form fome reafonable conjecture as 
to its origin.- From _ this we fhall fee to 
how trifling caufes are owing thofe beauties 
we fo admire in the fineft ftones ; for proba- 
bly the veins in agates, and the trees and 
moffes in Mocha ftones, are owing to no 
better caufe. | 


I thall 
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I fhall not take upon me to fay at what 
time thefe ftones were formed; but I think 
it is not difficult to fay of what materials 
they are compofed, and in what manner 
they were put together and acquired their 
form. 

In the firft place, the fub{tance was origi- ~ 
nally clay; and this muft have been mixed 
up in water ; for the whole form of the 
_ ftone fhews it was formed by fubfidence. 
This water muft have contained ftoney mat- 
ter, for I have abundantly proved already, 
that all water does contain it, and this 
mixing with the clay, has given it the hard- 
nefs of ftone. : a | 

Well then: here is a quantity of clay, © 
‘with ftoney matter among it, held up in wa- 
ter, and ready to fink down. A certain 
quantity does fink, and forms a cake of two 
feet broad, and half an inch thick, and this 
fpreads itfelf evenly upon the bottom, let 
that be what it will. This makes the bot- 
tom part of the ftone, which is more clayey | 
than any other; and this feems in fome 
cafes to have fettled all at once, and in 

i others 
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others at a great many times ; for in fome 
it is one entire fubftance, and in others ’tis 
compofed of a multitude of crufts. 

This falls flat at firft: and if it continued 
fo, a great part of the beauty of the ftone 
would be loft; but it does not: this flat 
‘cake, which is foft, and not very heavy, be- 
caufe not very thick, has imprifoned fome 
air underneath it ; this air raifes it up into a 
kind of blebs or bladders, as we fee the 
_ mud in ditches, where it 1s more rarified, or 
is endeavouring to efcape. The matter 
hardens in this elevated condition, and thus 
are formed the rudiments of the ftone, thofe 

arches which we fee in the bottom, and which 
never lofethemfelves afterwards. 

Having laid the foundation of the ftone, 
the following it up to its whole perfection 
will be eafy, and will be done upon the fame 
principles. The remaining clay being longer 
held up in the water, gets more of the 
ftoney matter mixed with it, and therefore 
it becomes harder, and of a deeper colour. 

By degrees it finks. Firft of all there 
falls upon this ground-work or loweft layer - 

of 
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of the ftone, which is now elevated on the 
top, and full of hollows below, a great 
number of thin coats of the mixt matter 
one after another. Thefe fettling upon the 
cake, conform themfelves to its furface, 
that is, they rife and fall, more or lefs, 
with the rifings and finkings of the fur- 
face. As thefe go over the feveral eleva- 
tions, they all together form that reprefenta- 
tion which has been called the loweft river : 
and there being fome foul blackith matter 
(probably a lighter earth) in the water at 
the fame time, this finks with them, and di- 
verfifies the appearance as it is feen among 
them. 

There : is now Baia she, firft- bed, and 
the loweft river. Upon thefe there has been 
funk a thick cake at once, or a large quan- 


tity of the mixt matter. This has formed. . 


the bed of ftoney matter that is between the 
two rivers. 

There has been alfo among sia as among 
the other, fome lighter and finer blackifh 
earth mixed with the water out of which the 
matter fubfided: this has therefore fallen 

down 
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down with it; but air being alfo imprifon- 
ed here, though in lefs quantity, has tried | 
to efcape, and rifing upwards from the bot- 
tom of this bed, in feveral ftreams, it has 
carried up this blackifh matter with it. Some- 
times this has reached the furface of this 
bed, and fometimes the air has efcaped, 
leaving this behind. Wherever it has come, 
it has formed thefe refemblances of trees and 
bufhes, which feem to grow from the fur- 
face of the river, that is, which arife from 
the bottom of the prefent bed fpread over 
the top of the laft which formed the loweft © 
tiver ; or, as the black matter has been car- 
fied higher, thefe reprefentations are taller. 
We have now the loweft cake of the 
_ ftone, the loweft river, and the firft broad 
bed of ftone all accounted for, and the fi- 
gures in them. The reft will follow on the 
fame principle, and fewer words will ex- 
plain it. 

Upon this bed lies the fecond river. That 
is, upon the furface of this quantity of the 
- {tone, have fettled, from time to time, frefh 
quantities of matter, with fome of the fame 

| black 
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black matter among them. Thefe quanti- 
ties have been fmall, and thus have been 
formed the fecond river exactly as the firft. 

Gver this has fallen a larger quantity, 
and there has been formed by this another 
bed, but fmaller, exactly as over the firft 
river, and there rife the appearances of 
_fhrubs from it, owing to the rifing of the 3 
air bubbles as in the firft. 

Upon this has fettled another bed of mat- 
ter in which the black earth has formed a 
quantity of irregular reprefentations of 
clouds ; and over ate the cruft, which is 
not of the colour of the-reft, but pale in 
« the manner of the bottom or loweft cake, 
This rifes in arches, as the whole fubftance © 
of the ftone has more or lefs done, from 
the original figure of the loweft cake. Thefe 
arches, which are filled up with the laft bed 
of matter rifing into them, are varioufly 
formed; and, to the figure of the upper 
 furfaces of thefe, is owing the beautiful 
ruftick of the natural furface of the ftone. 

Thus have I traced, with a bold, but I - 
hope not a rath hand, the courfe of nature» 

in 
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in the formation of this ftone from the be- 
ginning to the end. The account was ne- 
ceflarily minute, becaufe it required to be 
circumftantial ; but however fingular it may 
appear, this ftone, which we have fo nicely 
examined, is ftill in being, and there will 
need no more than looking carefully over it, 
to confirm every part of the relation. 

There remains only to enquire into the 
nature of thofe cracks which are fo frequent 
in the ftone, in order to underftand with 
eafe every thing that regards the fingularity 
and beauty of its furface: the archwork 
and rifings, and all the variety of figures, 
being owing in a great degree to them. 

-Thave obferved already, that the princi- 
pal of thefe cracks terminate at the inter- 
{tices between the principal rifings ; and in 
the fame manner there are, in fome part or 
other of the ftone, cracks larger or {maller 
to be difcovered, which lead to the inter- 
{tices between all the reft.; it is plain there- 
fore, that thefe have greatly affifted in form- 
ing of them. 
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That thefe rifings on the furface of the 
Cotham ftone, in fome degree depend upon 
thofe of the lower plate or bed, I have al- 
ready obferved ; and the form of the whole 
ftone, as viewed on the polifhed furface, and 
much more as examined on the rough fides, 
fhews it. ‘Lhefe however would only ac- 
count for the principal: rifings, and in the 
_ whole they are almoft innumerable. The 
cracks explain the reft ; let us examine 
them. | 
We have feen a wie of raitier: foft . she 
‘sf a mixt nature between clay and ftone> 
formed by the fubfidence of that mixt mat- 
ter from water. It is therefore foft when it | 
as firft formed, and it is to dry afterwards ; 
the water, out of which it was dropp'd, at 
a certain time leaving it. 

Now let us fee how this happens in things 
that are every day familiarly before us; if a 
- lump of tough clay be thrown out of the 
pit, and left to dry, it cracks in the drying _ 
in a great many places. Why fhould we — 
doubt but that the fame thing muft happen 

to 
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to this ftone: without a doubt it muft, and 
there is proof it did. 

Thefe cracks happen at random in the 
rude clay; but the raifed and depreffed 
parts of the mafs in this ftone determined 
naturally the courfe of the principal of 
them; and thefe run, as reafon tells us they 
muft, from the interftices between the raifed 
parts irregularly upwards, To thefe were 
owing then the creat rifings of the furface 
of the ftone, fois: it muft rife between them ; 
and, from the firft caufe, the unevennefs wf 
the bottom cake had began to do fo. 

Thefe cracks were not all that happened: 
in the mafs, though thefe were. the princi- 
pal, for as we he, in the clay, fo it would 
be evidently in the ftone, befide the large, 
there would be {maller. Thefe running ir- 
regularly to the furface, have given nati ; 
to the reft of the configuration: and thus, 
in part, to thefe cracks, and in part to the 
rifings of the firft plate, are owing all. thefe 
beautiful rifings of the furface. | 

There remains only to account for the fl: | 
HB up of thefe cracks, and the referring 

the 
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the ftone to the kind to which it belongs, to 
clofe this fingular account. 

That the cracks which are formed in the 
drying of a piece of clay, do not fill up 
again, is no wonder, for clay is an uniform 
fubftance. But this is not the cafe in thefe 
ftones. ‘The fame cracks happen in them as 
in the clay, and they are compofed of two 
fubftances, a clay, and a ftoney matter, 
which is fpar. Water continually pafiing 
through the clay, leaves it as it was; but 
water paffing through the fparry ftone, dif- 
lodges the fineft part of the fpar, and leaves 
it in the cracks, juft as the fame fubftance is” 
left in the crevices of ftone. 

In this there is nothing ftrange, nothing 
but what is in the courfe of nature every 
where before us; and we may be the more | 
affured that we judge right in this, becaufe 
we fuppofe her to act conformably to her 
univerfal cuftom. 

But I hinted that it would remain to refer 
_ this Cotham ftone to that kind to which it 
belongs ; and this may be done by means 
3 — of. 
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of thefe cracks, and that very plainly and 
certainly. 

In the clay pits every where about Lon- 

don, and 1 believe I may fay in moft places 

in England, there are found, in great quan- 


tities, maffes of a matter which feem an har- 


dened clay. They are not fo hard nor fo 
fine in their grain as the Cothbam ftone, but 
otherwife they are like it. Thefe have all 
had cracks in them, which doubtlefs have 
been formed by the fhrinking of their mat- 
ter in drying, and thefe sith are filled up 
with fpar. This fpar is of a yellowith co- 
jour, like bees-wax, and from this, as it is 
difpofed in the courfe of thefe cracks as it ~ 
were in veins, the ftone being sip the 
WAKE VEIN. | 

It is true that the Cotham ftone is of a finer 
grain than thefe, and the {par which fills up 
its cracks is not yellow as in thefe, but 
bright and whitifh, but fill the nature of 
the ftone is the fame; and notwithftanding 
its finenefs, and the beauty of its trees and 
ramify’d figures, I fhall not fcruple to fay 
it is of that kind, 
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NEMEAENEEASNS SAE TEABISNS 
- CHAPTER the Firru. 
Concerning the ftones called Snake Stones. 


FY °HE gentlemen in this part of the 
. country are not without curiofity. I - 
have mentioned already that I faw in their | 
houfes plates of the Cotham ftone polifhed 
and fet in frames for its beauty: in fome 
places I alfo found what are called fnake 
ftenes, preferved for their fingularity. 

It was with thefe as with the Cotham 
ftones, I faw them fingly at firft, but after-: - 
wards I had opportunities of examining them _ 
in quantities together; and in their natural 
place ; and this I would recommend to be 
done, if poffible, by all who wifh to ac- 
count rightly for the things they fpeak of. _ 
' Thefe fnake ftones are flat ftones of dif- 
ferent. bienefles, fome are a foot round and ~ 
others above a yard. ‘They are a kind of — 
— free-ftone in fubftance, and of a whitifh — 
thi: eae colours 
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colour; and they look not unlike the Bath 
free {tone when it is dry. 

They have each of them the reprefenta- 
tion of a fnake, in raifed work, upon their 
furface, fo that the reafon of the name is 
obvious; and there is enough of fingularity 
about them to attract any one’s obfervation. 
The fhake is always reprefented upon them 
_as rolled or coiled up, the tail being in the 
centre, and the largeft part at the other ex- 
tremity. They.are rolled fo clofe, that 
there is none of the ftone feen between 
them ; and they are generally marked with 
crofs lines, in fuch manner, that they feem 
ribbed, or like the body of a fhake, when 
the fkin is taken off. 

There never is any head to thefe, or any 
thing that has the leaft appearance of a 
head naturally: the country people fome- 
times carve one upon the ftone with a 
knife, but this is a foolith piece of impofi- 
tion. It is impoffible there fhould be any 
fuch thing as a head upon the natural ftones, 
_ becaufe the thing is not a ferpent that is re- 
prefented upon re, although it have 

K enough 


194 | Of the Snake Stone. | 
enough, refemblance of one to juftify the 
name. 

Thad feen thefe with furprize and plea- 
fare at feveral gentlemens houfes; but at 
length, going between Bath and Keynfham, 
I found the place where they lay in the | 
earth ; and, from the circumftances of this, 
1 fhould have been naturally led to think 
otherwife of their origin, than to have any 
notion of fnakes upon them, even if I _ 
could have fallen at firft into eis an opi- 
nion. 

Thefe ftones lie at different aesthi in the 
earth, and in the fame places with them, 
‘there are always found oyfter fhells, cockle 
fhells, and many other fhells of fea fithes, 
_ which very naturally lead one to judge pro- 

perly about the origin of thefe are of 

jnakes. | 

We find in different parts af the earth the 
remains of what have once been animals 
- diving in the fea. I am told that the bones 
and teeth of fea fifhes are frequently found. 
- But to fpeak only of what I know, there is 
“git Cat/grove- -Hill near ‘saan. in Berkfiire, 
about 
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about two hundred yards from the river Ken- 
yett, and upwards of forty miles from the 
neareft part of the fea, a large bed of clay 
of divers colours, and between that and 
a large bed of chalk that lies under it, 
there is found a bed of whole oyfters and 
oyfter thells, intermixed with fea fand, fome 
very large and entire, and others very much 
broke and decayed. Part of this bed of 
oyfters and fea fand lies forty feet deep in 
the earth, but no part of it feems to be 
more than fix or eight inches in thicknefs. 

And there are fhells, of many forts, quite 
perfe& and entire, often found in the hard- 
eft mafles of ftone which rife in exceeding 
high hills; but they are generally by the 
fides of rivers that have a communication 
with the fea. 

It is a very fingular obfervation, and many 
have referred their coming to thefe places, 
and being funk in the bodies of ftone, to 
the changes that were wrought upon the 
earth at the time of Noah’s flood. Perhaps 
a great many of them may be as old as that 
time : but we know that changes happen in 
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the earth fo frequently, that a great many 
may have come by their Sretent eearen 
otherwife. 

We know that the fea has in many tah 
deferted the fhores, and rivers have changed 
their courfe in the fame manner. Now the 
clay which was at the bottom of thefe places _ 
may have hardened fince that time into 
ftone, and the fhells which lay upon it, 
when it was at the bottom, may have been 
forced into it by other earth by fome acci- 
dent falling over it, and turned to ftone 
with it. 

That thefe things may eafily happen, and 
certainly do often happen, from various. 
caufes, I am firmly of opinion. I have often 
obferved the fine foft mud, thrown out of 
the New River near [ington in the fummer 
time, to be full of fhells of a dark blueith 
colour, fome very large; and'‘when the mud 
was dry, I have many times broke it, and 
found very large mufcle fhells in the infide 
of it. This mud has the appearance of fe- 
-veral of the clays about Briffol : and was it 
of that hardening nature with the mud or 
| clay 
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clay of fome of the ditches and lanes lead- 
ing towards King-Road, which being thrown 
‘up in heaps by the road-fide, turns to a 
hard folid mafs like ftone, the shells in this 
mud of the New River, would exactly re- 
femble thofe we find in the infide of the 
hardeft ftone, fome of them being very 
nearly of the fame fize, fhape and colour. 

This entirely convinces me, that thofe 
hard maffes of lime-ftone, which are of fo 
- fine and clofe a grain, and in the infide of 
which thefe fhells are found entire, an in- 
ftance of which I have brought up with me, 
rmuft, at the time they funk into them, have 
been, as they certainly were, fomething of 
the fame nature with that fine foft mud of 
the New River, and afterwards turned to 
ftone, as is natural about Briffol; neither do 
I think it poffible to account for fhells — 
coming into thofe ftones fo well any other 
way. “i 
_ Thefe changes therefore may eafily be 
conceived to happen from the obfervations. 
already laid down; reafon tells us they may 
happen, and experience convinces us they 
do. The feveral fea fhells that are petrified, 
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fo far as I have feen, are moftly lodged in 
the ground near to the fea fhores, or at leaft 
where floods might have .carried them, or 
elfe about the banks of rivers that have a 
communication with the fea. | 

Thefe therefore may have been thrown up 
and turned to ftone by cotmmon accidents 
and in the general courfe of things. As to 
thofe which are faid to be found in injand © 
countries, and on tops of mountains, they 
require another explication. I fuppofe there 
are fuch found, elfe they would not be fo 
punctually fpoken of, and if they are, I 
‘don’t fee that ony thing lefs than Noabh’s 
flood can account for them. 

‘In this ~cafe they are teftimonies hg a 
dite which, if it had come from any 
mouth but that of God himfelf, would not 
have been believed without fuch teftimonies. 
Tn this however we fee the divine wifdom, 
as in other cafes, leaving none without con- 
viction. There may be thofe who will not 
regard the feriptures, and there may be 
thofe who cannot have opportunities of fee- 
ing them, to fuch thefe proofs, of fo great 

an 
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— anevent, fpeak 1 without them; and it muft - 
_ be found by reafon that fomething great was 
the caufe of it. 

But let us return to our fubject, perhaps — 
I am as much out of my fphere talking as 
a divine, as like a phyfician or a philofo- 
pher. I was faying that the place in which 
thefe Keynfbam fnake ftones are found, and 
the things that are found along with them, 
fhew that they are not fnakes He we fee 
upon the ftones, but are much more likely 
to be a reprefentation or remain of fome 
fea fhell. 

Ih the firft place I thall obferve, ‘that if 

any fuppofe them to be the natural marks 
and features of the ftone, and that thofe 
{tones now lie in their proper beds, where 
they had their formation and growth, fuch 
err greatly. Stones that are buried in the 
earth, and are in their natural ftate, have 
their features ftrong and bold and frefh, and 
look in all parts healthy, but thefe do not. 
I fhall call for an inftance the Cotham ftone. 
Now the furface of this ftone, which is 
curdled into a fort of ruftick work, is hard 
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and fair and healthy, and fo would the re- 
prefentations of thefe fnakes if they were 
the natural features of the ftone, and the 
{tone were in health; but inftead of that, 
they are faint and worn out more or lefs, and 
defaced fo that there is no appearance of the 
{tone being in a healthy ftate. 

It is plain from this, that fome accident 
has befallen them; and that the reprefenta- 
tion of a f{nake has been added by accident, 
38 the moft likely, for it does not feem in a 
ftate of health or growth. This would 
convince me, that it was not a natural part 
of the ftone, had I no other proof of it: 
but. there are many more. 

We are to find therefore what it is that 
gives this figure.. The vulgar fay a f{nake, 
but it is only the vulgar. It is true, there 
are found impreffions and figures of fifhes” 
upon ftones, but then they are water ani- 
mals, which inakes are not, and the water 
animals are thofe moft naturally found on 
{tones in the earth. 

We fee this figure of a fnake among fi- 
ny of fhells, and ee belong to real 

| , fhells. 
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fhells. They are fhells petrified. What 
then is fo natural as to fuppofe, that this 1s 
alfo a fhell petrified? It will be anfwered, 
that there is no fuch fhell. But who knows 
that? there may be thoufands of fhells in t 
the fea that-we know nothing of ; for we do 
not go to the bottom, but phlnesi find a few 
that are about the fhores. 

But they will fay. we know the others : 
it is a miftake. It is very natural to call 
a little fhell th, that is as big as my 
thumb end, ‘and is ribbed all the way down, 
a cockle ; but if we examine thefe that we fo 

freely call cockles ftridtly, we fhall find that 
“they are no more cockles. than they are 
oyfters or mufcles ; though they very much 
refemble cockles: they are particular forts 
of fhell fth that we know nothing of, only 
as we fee them in the ftone ; and why fhould 
we wonder that the great one is unknown to 
us, when the little ones are the fame. 

Upon the whole, there is all the reafon in 
the world to believe, that this reprefentation 
of a fnake rolled up, is really a petrifaction 
of a fhell, which being fo beautiful in this 
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condition, muft be much more fo if ever 
we fhould fee it living. This however is to 
be confeffed, that although fomething fhelly 
is to be found about moft other petrified 
fhells, there is nothing of this, not the 
leaft appearance in the world in the {nakey 
figures upon the Keynfoam {tones that I have 
feen. 

The fame figures of fnakes are found in 
other ftones, and at different places ; and I 
have heard, that about fome of them, there 
is a fhelly matter found. I only fpeak 
of what I know and have feen, and I would 
not go beyond - truth to favour my owa 
opinion, 
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CHAPTER the Sixt. 


Concerning the petrifying and encrufting power 
of the Earth about Briftol. 


H* VING mentioned the fea {hells 
| which are found petrified or turned 
into ftone in this country, it may not be im- 
proper to enquire into the manner in which 
this change is brought about. It is a very 


- ftrange one; but it is very frequent both — 
here and elfewhere. But it may be explain- 


ed very clearly upon the principles that have 

been eftablifhed in thefe obfervations. © 
We fhould fuppofe it natural perhaps, 
that a fhell, buried by any accident in the 
eround, fhould rot and fall to pieces in 
time, as they really do at Cat(grove-Hill near 
Reading, and in other places. But let us 
examine why we think they fhould do fo 
every where.. The earth is always damp, 
and moifture has this power of decaying 
things. That is to fay, water has that 
| power. 
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power. Water may have fuch a power 
above ground; but we find, by almoft all 
the obfervations in the preceding part of 
this book, that water feldom has fuch pow- 
er under the earth, juft on the contrary we 
find water fo full of ftoney matter, and fo 
ready in part to turn into ftone, that it fills 
every crack and crevice of the moft folid 
rocks with ftone of the moft pure kind, 
‘cryftal or elfe fpar; and therefore, if we 
extend the obfervation, we fhall find petri- 
. fying things, in fuch a country, to = a 

wvery natural confequence. 

Water we fuppofe is to make a fhell, or 
‘any other fubftance which it finds in the 
earth, decay: but how do we fuppofe it is 
to do this? by penetrating into its pores, 
and difuniting its particles: very well. But 
this water ‘is full of ftoney matter; and be- 
ing, as we find, ready to leave this matter 
behind it, in every crack or ctevice that it 
finds, in form of ftone, why fhould it not 
leave it in thefe pores? It doubtlefs. dots. 
‘The fhelly matter may by degrees decay and — 
be wathed away, but this ftoniey part of the 
water 
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water is left in its place. This is continued 
to be done till the whole fhell is diffolved 
and wafhed away, and ftone left in the 
place of every particle of it; and what ig 
this but petrifaction. 

Thus we fee how eafily fo frase a chesige 
may be brought about when we underftand 
only the nature of common water, and of its 
effects upon things under ground. And it 
is very poflible, that in fome places, this 
may be‘favoured by the nature of the foil. 

This I fhall endeavour to prove not only 
to be poffible in fome places, but to be 
actually the cafe in the country about Brifol. 
And to this perhaps I fhall be able to prove 
is owing tne particular face and ftate of that 
country. 3 

If water contains a great quantity of 
ftoney matter, than water is able, in fome. 
flow way, and in the courfe of nature, to dif- 
folve this ftoney matter, though we cannot 

make it do fo in any of our operations, If 
- water can diffolve ftoney matter, water may 
take it out of one place in the earth and 
‘carry it to another. Perhaps it ‘will be 

: hereafter 
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hereafter proved, that it abfolutely does fo, 
and then we fhall finda new way of account- 
ing for all thefe appearances which furprize 
us fo much about Bri/tol. 7 

It will perhaps appear, that the original 
power of encrufting and petrifying lies in 
the earths and clays themfelves, a thing few 
have thought upon ; and that the water only 
ferves as a vehicle, as they call it, to carry 
the ftoney matter out of one place into ano- 
' ther. This is plainly the cafe here, and I 
fuppofe elfewhere. 

As to the petrifaction of fea fhells that 
have lain in the earth any time in this coun- 
try, it is not at all ftrange, for nothing can 
be put into it here that will not undergo the 
fame change. Thus if pieces of coal, of 
cinders, or of touchwood be thrown into a 
new opened bed of earth or clay in this part of 
the country, and covered up again, they will, 
in time, be petrified or at leaft encrufted ; 
of all which I have brought up inftances, 
In the touchwood it is an abfolute and pro- 
per petrifaction, fo far as it goes, for the 


water aii penetrated its fubftance, has — 
left 


+ 
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left ftoney matter within. In the two other 
inftances, the effect is rather incruftation ; 
the coal being only covered in part with 
ftoney matter on its furface, and the cyn- 
der about thofe cavities into which the wet. 
could find way without entring into its fub- 
ftance, thefe being much finer and clofer in. 
their texture than the touchwood, and con- 
fequently not admitting the water into their 
pores fo readily. 

Now the ftoney matter lodged by the wa- 
ter in the pores, and over the furfaces of 
thefe bodies, might be originally in the wa- 
ter itfelf, muft be allowed, fora little ferves” 
this purpofe: but there are other occafions 
on which much more is required, and for 
thefe it muft be firft taken up out of the 
clays and earths ; and that this may be done, 
and is done continually, is certain. Nay, 
the obfervation will take place farther than 
is conceived, only let us firft fee the ftate of 
the faét, and then reafon. i 

In whatever part of the country about 
Briftol we examine a piece of pure and un- 
mixed hardened clay, of whatever kind or 

colour, 
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colour, or from whatever bed, we {ee in it 
a vaft quantity of bright whitifh and glitte- 
ring particles. Thefe are no part of the 
- elay itfelf, for they are altogether different _ 
from its fubftance, neither are they found in 
clay in other places, although they are uni- 
verfal in it here. | 
‘When thefe little glittering particles are 
examined feparately, they are found to be 
for the moft part ftoney, and of the nature 
of cryftal or fpar. There are fome others 
among them, fuch as flakes of a ftuff like 
ifinglafs in fome places, and little glittering 
pieces of mundick in others, but the gene- 
rality are of this ftoney, cryftalline or ~~ 
features: 
_» Now if we examine alfo the Anil and 
rocks of this part of the country, we find 
them in the fame manner full of glittering 
particles. In this they agree with the earths, 
and jn this they differ from the ftones in 
many other places. 
All this being taken together, does it not 
feem natural to fuppofe, that not only the 
petrified fubftances found in the earth in 
thefe 
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 thefe plates, but even the beds of ftone 
 themfelves, owe their origin to thefe parti- 

cles contained in the earth, and to the 
agency of water, which can diffolve and 
remove, difperfe, feparate and gather them 
together again in various forms and combi- 
nations. | 

If water can diffolve thefe Batticles of 
ftoney matter ; water can in the fame man- 
ner keep them fufpended a time: and let 
them gradually feparate and congeal after- 
wards. Water therefore can, when it is 
thus loaded with them, act as a cement or 
agelutinating liquor to fix things together, 
or to introduce changes in them. For in- 
ftance, water can fill the pores of clay ; and 
if water that is thus full of ftoney matter, 
do fill the pores of a bed of this earth, and 
afterwards draining gently away, do leavé 
that ftoney matter behind, why it does in- 
that cafe cement that bed of clay into a bed 
of ftone. 

And the thing feems — that it does fo, 
from the appearance of. almoft all the beds 
of the fofter forts of ftone that are opened 

round 
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round Briftel. Moft of them refemble clay 
at a diftance, like the bottom of the Cotham 
{tone, but of different colours; neither 
would any one, who does not know them 
to be ftone, take them to be any thing elfe 
but clay, if he did not fee the divifions of 
the joints. 
. This may feem a new doétrine to fome, 
and it will be, I doubt not, oppofed by 
others. Thofe who have not confidered 
thefe things themfelves, will be furprized to 
hear of a bed of earth being by any acci- 
dent turned to a bed of ftone: and thofe 
who have imbibed the opinion that all things 
remain at this time as they were fettled after 
the deluge, will oppole it with all the vehe- 
mence of contrary opinion; but for this I 
am altogether eafy. It matters not to me 
how thefe things appear to fuch as are pre- 
judiced. I 8 down what I take to be facts, 
and I doubt not but that they will appear — 
fuch. If I have in any part reafoned 
wrong about them, I fhall be glad to be fet 
right. . . | | 
If 


: 
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If this be allowed to be the ftate of na- 


“ture, it will not appear wonderful that the 


country about Briftol fhould be more full of 
rocks and ftones than moft other parts of 
this kingdom. 

We fee the beds of clay slat with 


bees particulars in this part of the king- 


dom; and we find according to this fyftem 
which I have ventured, as I think from 
purfuing nature in her courfe, to eftablifh, 
that the water which is continually falling’ 
upon the furface of the earth in rain, and 
foaking through thefe beds of earth and 
clay, is able to diffolve ‘thefe little ftoney 


_ particles, and to carry them to other places. 


Now may not it fometimes happen, that the 
water which has carried this ftoney matter 
diffolved out of one bed of earth, may be 
foaked up by another whofe pores are fo 
formed that they will receive and detain 
this matter; and in this cafe, will not the 
lower bed of earth, by degrees, in a fuccef- 
fion of time, and by repeated operations of 
this kind, be cemented into a bed of ftone 

or 
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or rock? It appears to me that the cafe can 
be no other. 

Nay farther, if it Happen that the clay it- 
felf in which thefe fhining and ftoney parti- 
cles are lodged, fhould be of fuch a tex- 
ture that its pores might be capable of re- 
ceiving: and detaining in every part a quan-- 
tity of ftoney matter properly introduced 
into them, may it not happen, that the very 
water draining into this bed of earth or 
clay from the furface, and detained in it by 
its own clofe nature, may, after it has dif-. 
folved thefe fmall particles of ftoney mat- 
ter, which fhine and glitter in feparate parts. 
of the clay, depofit them in much fmaller 
particles all over its bed; and in this cafe, 
may not the very bed of earth itfelf, con- 
taining thefe ftoney particles, be converted — 
into a folid rock or bed of ftone by the 
agency of the water. 7 

For my own part, I know not what a bed 
of ftofe is, if it be not a bed of earth frm- 
ly united and impregnated with ftoney 
matter, or in proper words, a bed of earth 
petrified. For the operation appears to me 

3 to 
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to be juit the fame in lodging a quantity of 
— ftone in the pores of earth and in the thell 
of acockle, _ 

While the ftoney matter lodged in a bed 
of earth is fcattered about it in particles 
diftinét and feparate from the earth itfelf, it 
cannot be of any effect in giving ftrength _ 
and firmnefs and confiftence to the earth; 
although there be enough of it, as to quan- 
tity, to convert the whole bed into ftone; 
but in this cafe, if we fuppofe water let in 
upon it to diffolve thefe particles, and then, 
when it has diffolved them, if we fuppofe it 
detained till it has again left them united 
with every the leaft portion of that earth, 
fappofing them at firft agreed to be fuffici- 
ent in Quantity for converting the whole in- 
to ftone, Ido not fee what can be the-confe- 
quence, except it be the converting the - 

whole fo into ftone, or ereking it one = peel . 
of rock. 

That this is frequently done all about 
this country I make no doubt; and this is 
a very plain reafon why, as I obferved be- 
fore, there fhould be more rocks here than 

any where elfe peghaps in the kingdom. 
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On the ee Stones of Clifton-Hill. - 


Have ventured to {peak of the forttins 

tion of ftone at this time as a thing very 
frequent ; and I have made water the great 
agent in bringing about that little imagined 
effect : but all that I have hitherto obferved 
upon that head, ftands only on the footing 
of conjecture. It regards what is fuppofed - 
to pafs in the bowels of the earth; at leaft — 
fo far under its furface as to be out of our | 
reach of feeing, and the time allotted to it, 
is alfo too long for our obfervation. 

But what is there delivered only on con- 
yecture, I fhall in this chapter prove as cer- - 
tainty. I fhall fhew in what manner fome- 
thing of that kind is done at this time, and 
fs tranfated under the infpeétion of our 
fenfes. What I fhall here produce is done 
wipon the furface of the earth ; in the moft 
publick places, and in the openeft manner ; 

and 
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and alfo, J imagine, in a little fpace of 
time. 

One part of this work depends upon ano- 
ther, and therefore I would have none 
condemn a part till they have feen the 
whole; what is advanced in one part upon 
conjecture, is often confirmed in another 


from experience; and though it might be 


eafy to cavil at opinions, there is no dif- 
puting facts, 

In the laft chapter, I have fuppofed that 
water has a power of diffolving ftoney mat- 


‘ter, and afterwards depofiting it again in 


fuch a manner between the particles of other 
bodies, that it ferves as a kind of cement 
uniting them together. This is all I have 
required to the proving that whole recks of 
{tone may be at this time formed out of 


‘that which was not ftone before; and that 


water has this diffolving power, and can att 
in this double capacity of a diffolver and a 
cement, I fhall now fhew beyond the pofi- 
bility of a miftake, or adoubt. 
I have taken notice already, that in this 
country there is no fuch thing as pebbles, 
: or 


216 Of the rough Stones 

or any other {mall ftones of that kind, how- 
ever common they may be in others. There 
are fome ftones of a roundifh form, and of 
various other fhapes, and fome of them 
might look at firft fight like thofe pebbles 
whieh are fo common about Hamp/ftead and 
Highgate, but, upon examination, they will 
be found to be only pieces of lime-ftone, or 
fragments of the rocks. With thefe frag- 
ments the roads are mended, and they ferve 
the purpofe extremely well. 

This is the cafe of Clifton hill, the pub- 
lick road is mended with thefe ftones, and 
there ufually lie many of them about the 
fides of it. Thofe fragments of lime-ftone 
which are laid in. the road, are, by the car- 
riage wheels, after a time, broken to pieces, 
and in part ground to powder. This pow- 
der, when rain falls upon it, is reduced to 
mud; and we fhall fee what is the confe- 
quence. | 
The water in this mixture with the pow- 
dered {tone does all that I have fuppofed it 
poffible it might do in the former cafe, It 
diffolves.a part of i it 5 and, at a proper time, 
: and 
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and under proper circumftances, it. blends 
that diffolved part in fuch manner among 
the reft of the mud, that it cements it into 
{tone again. Nor is this all its power in 
that capacity as a cement: for it actually 
fixes the ftone fo made upon others in the 
moft {trong manner. 
- If this can be proved, I fuppofe it will 
be allowed me very freely, that water in the 
earth may do the fame thing; and that it 
may convert mud of another kind, as well 
as this, into ftone: for it may convey enough 
of the ftoney particles among it. This 
muft be allowed, if the other be proved, 
and that fhall be done prefently. 

We find the duft made by grinding the 
lime-ftone under carriage wheels upon CZ/- 
ton-Hill to be made into mud by water ; 
what do we fuppofe fhould be the confe- 
quence? Why, let us mix any other pow-- 
der with water which it will not diffolve, 
and we fhall find it will be duft again as 
foon as the water is dry’d away. If I fhould 
‘be afked, whether this be not the cafe of the 
mud in the road of Ci:fton-Hill,-1 fhall con- 

| oe fels 
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‘fefs it is; and that is, becaufe the continual — 
pafflage of other carriages prevents its natu- 
ral congelation. _ | 
But there is ‘another circumftance I thal! 
obferve, under which we fee the experiment 
try’d in a fairer manner. We know that to 
alt the productions of nature, time and reft 
are required. If the field were to be har- 
rowed over every day after it was fown, the 
‘wheat would never grow up in its regular 
ranks; and the cafe is juft the fame with 
refpect to that mud of the road fides here, 
which is continually rubbed, and ground 
and broken again by the feet of cattle and 
_ the wheels of carriages: but if there be any 
ftate in which we can fee it in compofure, 
there we are to look for the effects which 
‘nature regularly would produce. 
_ This we exactly fee in the cafe of that 
part of this mud which is thrown upon the 
‘ftones that lie, as I obferved before, upon 
‘the fides of the road. It has here time to 
dry without being difturbed, and we here 
fee the proper and natural effet. 


Every 
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Every {peck of dirt, as well as every 
larger parcel of it, that is thrown againft 
or upon one of thefe ftones on the road-. 
fide, becomes itfelf a {tone, covering the 
_ other in part or wholly, or adhering to it on 
a fmaller part of its furface. 

This is the exact cafe, and there is no ar- 
guing againit fo plain a fact. This is a 
proof that ftone may be formed at this time 
by the agency of water which has pafied — 
_ through places where it has diffolved ftoney 
particles. For that it has abfolutely dif. | 
folved fome of the particles of this {tone is 
evident; and that it a&ts as a cement, on 
that principle : lodging that diffolved ftone 
where it refts. 

The mud or dirt of thefe roads, being a 
mixture of ftone and earth ground to’ pow- 
der, becomes a mafs of itone upon its being 
well mixt with water and fuffered to dry. 
Earth and ftoney matter therefore may, by 
the agency of water, be made into a {tone or 
rock, if the quantity be fufficient: and this 
is all I have defired toward the accounting, 
my own way, for the vaft quantities of rocks 

i hae 
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that there are in the a all about 
Brifiel. »-~ } 

But I fhall purfue this olbiceeisealisn fars 
ther, for there is a great deal more to’ be of- 
fered, which will tend to anfwer any poffible — 
objections, and farther to illuftrate the mat- 
ter itfelf. That the thing is fact I have 
taken care there fhall never want proof. 
-Some ftones, covered with this mud turned 
into ftone, I have brought up with me: and 
as it was poffible the numerous inftances of 
it, that ] faw on the fides of the road, might 
be employed to mend the way again, or, by- 
fome other accident, removed or deftroyed, — 
I have leit feveral of them with Mr. Deaxz 
who keeps the turnpike leading from Clifton 
to Durdbam-Down, where any who go that 
way may fee them. | 

But to prove that the water which dif- 
folves the ftoney matter in thefe inftances, is. 
afterwards in a capacity to act as a cement, 
I fhall only need refer to the feveral pieces. 
of thefe ftones which I have brought to — 
London. If the water ferved only as a li- 
quor to mix the whole into a pafte, and. 
Pie that 
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_ that the particles of ftone were of them- 
 felves ready to concrete into a mafs as foon 
as they were fo brought together, which is 
what fome may chance to think, then the 
maffes of mud which had been thrown a- 
gainft the ftones on the road-fide, would 
only harden into ftone, but they would not 
{tick or adhere to the other; whereas the 
truth of the matter is, that thefe new-made 
ftones do adhere to the old ones in the moft 
perfect manner that can poffibly be con- 
ceived; and the place of their adhefion to 
them, is as firm as any other part of their 
fubftance. Thefe ftones, which lie upon the 
road-fides, to which the others grow, and 
upon which we find them converted from 

' the mud into their own nature, are of the 
lime-ftone kind. .They are, like all the 
other ftones of this place, fragments of the 
rocks ; but then they are fuch as have got 
themfelves a covering or coat. Now this 
coat is different in colour from the bady of 
the ftone, and is fpread equally all over it. 
How this is brought about, has been fhewn 
already; ’tis only neceffary to repeat fo 
L 3 much > 
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much. that it may be remembered every one 
of thefe ttones has fuch a coat, and that it 
is diftinguifhed eafily from the matter of the 
{tone by its colour. ‘This will give us the 
means of knowing how exceedingly dif- 
‘ferent the procefs of nature, in the forming 
of the new ftones from the mud thrown up- 
on the old ones, is from the bare drying of 
that matter. : 

I will begin with the leaft inftances, and 
- go on to the greateft; and, in this account, 

I will mention nothing but what is to be 
feen on the ftones I have brought with me: 
and which, with the Cotham ftone, and the’ 

chips or fragments of rocks that have ob- 
tained new coats or coverings, may be view’d 
by all who pleafe, at Sam’s coffee-houfe in 

Ludgate-Street, where they will be left fome 
fhort time for that purpofe. 

_ When a ftone has lain at a diftance from 
the road, the large quantities of the mud 
cannot reach to it, and only thofe {mall 
quantities thrown up by the fplafhing of a 
horfe’s feet that goes haftily, or fome fuch 
occafion, can get at it. In this cafe we 

fee 
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~ fee the ftone covered at little diftances with 
little parcels of the mud as they have been. 
thrown upon it; and_thefe, according to 
the quantity of the mud, and to the con- 
fiftance of it, lie in fmaller or larger, and 
in higher or flatter pieces, fome of the big- 
nefs of half a pea, and fome of hazel nuts; 
and they are in various irregular forms, a 
chance has directed the matter. me 

We fee the ftones lying upon the road- 
fides with thefe fpots upon them, and we 
fuppofe them to be mud frefh thrown on. 
They look no otherwife than as ftones by 
one of our common roads, fplafhed with the 
common mud, but, upon taking them up, 
we find thefe fpecks of fuppofed mud, to be 
real ftone, as hard as the body of the ftone 
on which they lie, but of a darker colour. 
That they have been mud once is certain, 
but they are now ftone : and their being of 
a dufkier colour, and, in fome inftances, 
for it is fo in fome, of a coarfer texture, is 
owing to this, that there was fome earth or 
dirt mixed with the mud, which has debafed 
the ftone. 
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Thefe adhere fo firmly to the body of the 
larger ftone, that there requires the face of 
an hammer to break them off; and when 
they are thus broken off, a new wonder ap- 
pears. They are always found to have 
eaten away, as it were, the fubftance of the 
coat. And though they doubtlefs fell upon 
fuch a coat, as it is fpread every where 
over the ftones, yet they adhere to the abfo- 
fute body of the ftone, the coat being in 
this part confumed, or elfe converted into 
the nature of the reft of the matter: and the 
ftone, new made out of the mud,-in all 
things refembling the other, except it 
chances, according to the accident before 
mentioned, to be fomething of a coarfer 
grain. 

In fome Piaide by the road-fide, oné 
meets with {mall ftones, of this kind, over 
which a large quantity of mud has been 
thrown at once. ‘This has fettled round 
them whife moift, and hardening afterward, 
we find it lying upon them in the form of a 
broad belt or circle of ftone. Thefe make 
a fingular appearance, the whole feems as if 

it 
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- it had been a work of art, as if for fome 

~~ reafon a workman had furrounded the ftone 

with a quantity of mortar that had in time 

grown hard, and intended it for fome parti- 
cular ufe in building. 

But thefe, and a thoufand other acciden- 
tal things of the fame kind, are trifles in 
comparifon of the large and compleat pieces 
and coverings of new ftone which we fee. 
attached to, or {pread over thofe larger 
lumps of ftone that have chanced to ae 
near the road. Thefe receive much more 
of the mud, and they retain it in a greater 
perfection. 7 

I have obferved, that the new made 
ftone, which is found upon the fmaller 
lumps of old ftone, is generally coarfer 
than the original ftone. The obfervation is 
almoft univerfal, but it is not fo with re- 
fpect to thofe quantities of the mud which 
fall upon larger ftones, and in larger por- 
tions together. Many of thefe, which lie 
upon the hills where there is but little dirt 
to mix with the powdered ftone, are, in all 

_ refpects, equal to the ftone itfelf ; but there 
L 5 are 
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are others, efpecially in lower places, where . 
there is a great deal of duft and dirt, where 
the new made ftone upon them is very foul, 
and you muft break two or three inches in- 
to the mud, before you can plainly difcern 
it to be ftone, although the whole quantity 
of mud upon them is very hard. 

It muft be confeffed, that two things, 
very fingular, offer themfelves to the ob- 
fervation in refpect of thefe ftoney mafles 
formed by the concreting of the mud made 
of other ftones: the firft is, that the fmall- 


ue eft quantities, and thofe which fall on the 


fmalleft ftones, are the coarfeft; and the 
fecond is, that of the new ftone not ad- 
hering to the coat of the old one,: but 
_ mixing itfelf with its very fubftance. Thefe 
Fake to be both owing to the fame caufe, — 
The | purett mud thrown thus upon the | 
ftones is not only of the fame nature with 
itfelf throughout, but ’tis of the fame na- 
ture with thofe ftones alfo, for it is formed 
of the fame, ground to powder. - The laws 
of attraction therefore doubtlefs act here, 
and occafion what we fee. ~1 believe, if the 
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thing had been named to Sir [/aae Newton, 
he would have faid all this muft be, with- 
out feeing it. The largeft quantities of 
the mud muft concrete more firmly and 
uniformly than the fmaller, from this prin- 
ciple; and as they concrete more firmly, 
the grain will be finer: and the fame thing 
will explain all the reft. For right reafon 
always agrees with fact. 

But to return to the mention of shot 
ftones, which being large, and lying. near 
the road, have received larger quantities of 
pure mud: we find thefe covered with 
great cakes of new made ftone. I have 
brought fome with me, on which the cake 
is half an inch thick, or more, in fome 
places ; and is abfolute ftone, the fame with 
that upon which it is fixed. It is not only 
» perfect ftone like the other, but is healthy 
and ftrong in every refpeét, and has got a 
coat over it as natural and fair as the 
other. : 

- Thefe are the pieces which hie the new 
~ made ftone in its: greateft perfection. They 
are as hard and Grong as the common lime- 
Gad  ftone 
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{tone of the natural rocks; they have che 
fame found when ftruck with an hammer ; 
they are full of the fame glittering parti- 
cles ; they alfo burn into ftrong lime; and, 
to all appearance, they are full as heavy, 
though there is no judging exactly of ftone 
here by its weight, even if ground to pow- . 
der, and a meafure full of it afterwards 
weighed, all ftones weighing heavier or 
lighter according to the health and ftrength 


of the rocks they are taken from, thofe 


taken from healthy rocks being all very 
heavy, and thofe from nei ones, very 
lioht. | 
‘One may diftinguith in thefe large mafles, 
- more than in the fmaller, when the mud has 
been thrown on thick, and when thin. For 
in the firft cafe, the new ftone ftands up in 
a bold lump; in the other it is fpread flat- » 
ter, and has the furface more funk, in fome 
places, according to the furface of the {tone 
to which it adheres: But even the largeft 


ftone ‘I have brought up, is but a very 
fmall one in comparifon to many I had of 


the fame kind, fome of which weighed up- 
vr 
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wards of half a hundred weight. piece, 
with lumps of new ftone upon them of 
three or four inches thick ; and others, that 
weighed about four or five pounds a piecé, 
quite funk in mud, their furface being only 
to be feen where the mud had not clofed. I 
broke. off and brought to town one piece of 
this mud, and it is a perfe@, ftrong and 
healthy ftone. But the ftones themfelves 
were too big to bring to London. 

I know not how plain I have made this 
in the writing, but nothing can be fo evi- 
dent in fact. If any one has a mind to be 
convinced, he need only examine the ftones 
themfelves for certainty. 
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On the Eartus, Rocks, Sronzs, 


and Mrnzrats, about Briffol, &c, 
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Containing obfervations on the adjoining 

parts of Gloucefter [hire and Somerfetfbire.. 
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CHAPTER the Firsr. 


Of the Stone and other Contents of the Earth. 
and ies bok 


took notice of as moft worth ob- 
fervation, about Clifton, the Hot- 7 
well, and other places near 
Briftl I fhall deliver, with the fame plain- 


nefs and freedom, what I remarked in that 
part 
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‘ part of the fame country into which, during 


my refidence at Clifton, I made excurfions. 
And I fhall be glad if any thing I have to 
fay may prove curious or ufeful. 

The face of the country, for a confiderae 


ble diftance round about Bri/tol, whether we 


regard Gloucefterfbire or Somerfet/hire, 1s very 
mountainous, and the hills are full of large 
beds of ftone of one or other kind. They 
are of various colours, fome very hard, 
others very foft, and feveral are prettily 
marbled; fome have a very fine grain, 
and others are very coarfe and porous. At 
St. Michael’s-Hill near Briftol, there is a bed 
of ftone fo foft that they will cut you out a 
piece in any form or fhape you pleafe. Ic 
is fomething of the nature of the Bath free- 
ftone, and like that too hardens im the air. 
It is of a much finer grain, bust is not of fo 
good a colour; however it makes very good. 
lime, being, when dry, a clofe, firm, ee 


. fone. 


This continues to be the cafe for edeistpacl or 


forty miles, except King’s-Vood, the earth. 


whereof, and fome few other places, is full: 
of 
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of pure coal; and after this, efpecially to- 
wards London, although fome of the hills 
are very high, they confift chiefly of chalk. 

- This is of various degrees of hardnefs, 
fome being little firmer than dry clay, and 
other beds ie it nearly as hard as fome forts 
of ftone: it is the chalk of this laft kind. 
“which is called in fome places chinck, that 
makes the beft chalk lime ; the fofter chalk 
yielding a lime though white, yet weak and 
unfit for many purpoies. | 

I find it is a rule, that all ftones which 
will make agua fortis hifs and rife up in 
bubbles when it is dropt upon them, will 
burn into lime: and chalk has this effect 
more than any. | 

The beds of this chalk -are sie of a 
prodigious thickneis, and in fome the whole 
quantity feems to make but one vaft mafs 3 
in others I find it is divided, like the lime- 
ftone rocks, into a kind of joints; and the 
fides and tops of thefe have often a great 
many beautiful figures drawn upon them in 
black, reprefenting mofs, and fhrubs, and 
the like, _ | Fiat 
~ Thefe 
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Thefe figures, in fome degree, refemble 
thofe in the Cotham ftone, as to their make, 
but they are very different in their fituation 
and nature. Thofe upon the chalk are 
only on the furface, and decay: they feem 
little more than as figures made upon a 
white cieling with the fmoke of a candle, 
and they may eafily be rubbed off. The 
fame are feen in the chalk pits about the 
Thames fide by Greenbithe and elfewhere ; 
but, on the contrary, the fioures in the 
Cotham {tone lie deep in the body of it, and 
are not effaced but rendered more ae by 
polithing.- ' . 
Among this chalk alfo there are found vaft 
Gaeaietties: of flints. They are of various 
-fhapes and fizes, from two or three ounces, 
to twenty pounds weight. Some are round 
hke a cannon ball; others irregular, oblong 
and ‘ragged; and fome not unlike branches 
of coral. | 
Thefe are chiefly of the deep black flint 
kind, and they have a fine coat of white. 
Indeed T hardly know any ftone, that, in its 
_ healthy ftate, has not fome coat or other: 
| — But 
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But even thefe hard flints, efpecially the 
fmaller fort, and fuch’ as always lay wet in 
the ground, in time. go. off, decay, lofe 
their fine bright glofly colour, and look 
quite dull and rotten. Great quantities of 
thefe are dug up and laid in heaps on. the 
roads to mend the ways. | 

Moft of the hills at.a diftance on each 
- fide the road between Bri/té] and Bath, and 
fo on toward Marlborough, whether we take 
the road to Chippenbam, or go by the way of 
Sandy-Lane, afford ftones of very different 
kinds and fhapes from thofe about Clifton, 
Thefe do not rife in joints like the lime- 
ftone rocks on Durdbam and Leigh-Downs, 
but in flat pieces, from half an Inch to a 
foot in thicknefs, and from a foot fquare to 
fuch as are fix or feven feet long, and three 
or four feet broad. : 
_ Thefe have all of them thin coats or co- 
verings while they are in a healthful ftate. 
‘Many of them are very hard, and fome are 
beautifully marbled with different colours. 
Thefe ftones have for the moft part glittering 
particles in them when freth broken and ex- 
‘poled 
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_ pofed to the fun; but, in the moft favoura- 
_ ble examination, they are not in this refpect 
equal to thofe about C/ifton and other places: 
nearer Briffol. We alfo. fee in the crevices 
and hollows of fome few of them, fome 
{mall effects of that cryftallizing or en- 
_crufting power which abounds fo much in 
and about all the quarries of ftone and 
beds of ore upon the mount adjoining to 
Clifton. 

Thefe ftones are Seige for various pur- 
pofes. The largeft and faireft of them feem 
formed by nature for tomb ftones and mo- 
numents, and they are ufed throughout the 
country for that purpofe. The better fort of 
the {mail ones are employed in pavements of 
all kinds, and in building of fmall houfes ; 
and the reft ferve for Ballding of walls for 
enclofing of yards, fields, and gardens, 
which they do very dexteroufly by laying 
them loofe one upon another, without mor- 
_tar or any other cement whatfoever. 

The fragments and ruder pieces of all the 
harder forts of thefe ftones ferve for mend- 
ing the roads, and they do it excellently, 
the 
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the road from Brifiol to Bath is proof of 4 
this. It ufed to be one of the worft in 
England, but -they have mended it with | 
 thefe selec and it is now a very found and 
good road. 


ORIOL OOOO RIL 


CHAPTER the Szeconp. 
Concerning the Bath Stone. 


OME may have wondered, that im 

treating of the rocks and quarries of 
this country, I had not before mentioned 
the Bath free-ftone, as it is a very confide- 
rable thing : but being exceedingly different 
from all the reft, : referved it for a diftinct 
chapter. 

The hills near + Bath afford this ftone, and. 
it rifes in prodigious mafies. This ftone, 
like the lime-ftone rocks of Durdbam and 
Leigh-Downs, does not run in a continued | 
bed, but is divided into natural diftinct 
pieces, which they call joints. ‘Thefe how- 
ever are of different fizes, and fome of them 

very 
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_ very large, being perhaps from one or two: 
hundred, to fifteen or twenty tons each 
joint. . 

Vaft as fome of thefe maffes are, and di- 
ftinct as nature keeps them, they are dif- 
poied in their beds with great irregularity, 
Some of the layers of them being upright, 
and others lying flatwife. As it lies at a 
great depth, and is often raifed in very 

heavy pieces,- they have fome trouble in 
managing it : but as the pits are very large 
and open, and they make ufe of particular 
jorts of cranes of great ftrength for the pul- 

ling it up, it is done with much lefs fatigue 
than any one could exped. 

There is no ftone that differs fo much in 
its bed, and after it has been wrought and 
expofed to the air, as the Bath free-ftone, 
While it is in the ground, it is foft, moift, 
yellowifh, and almoft crumbly ; and it feems 
very little more than. congealed fand, and 
that not well concreted together. But when 
it has been fome time expofed to the air, 
and is thoroughly dry’d, it becomes white, 
hard, firm, and an excellent fone, It is 

much 
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much more porous than the lime-ftone keds 

and has fewer of the glittering particles. 
~The cryftallizing or encrufting. power is 
no where more vifible than among the joints, — 
and in the few cavities of this ftone. For 
whatever water gets into fuch cavities, con- 
geals to a fort of very dull ftones, of the 
fame form and fhape of the bright eryftals 
of Clifton, and whatever gets betweén the 
joints, lodges upon the tops, ‘or runs down 
their fides, turns to a dull fort of fpar 
like white bifcuit or whitifh fugar ; and, 
if there be a large crack in the fide of the 
ftone, that fhall be filled with fpar to a 
sreat thicknefs, and then it looks like con- 
gealed honey. This dull cryftal and fpar are 
alfo, like thofe at Clifton, produced without 
the leaft affiftance of the {prings ; no wa- 
ter whatfoever, that rifes from the fprings, 
coming any where near them. They are | 
all produced from rain water, and that 
only. But Ido not find that any of the 
ftones about Bath or Briffel retain this — 
eryftallizing or encrufting quality, ‘or that 
water has any fach effect upon them, when 
they are removed to any diftant part. 
3 The 
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The new fquare at Bath, which is a very 
beautiful piece of workmanthip, is built 
of this ftone. By this may be feen how fit 
it is for that purpofe. It has certainly a | 
noble look in all large open places; but I 
am afraid, if it were to be ufed in narrow 
ftreets, where the foot and fmoke is beat 
down in damp weather, it would, on ac- 
count of its being fo very porous, foon 
look very black, dirty and nafty. 

This ftone is however excellent for the 
fronts of houfes, and for working into many 
forts of ornaments for gardens, Fe. as it 
cuts freely, with the chiffel, and gives way 
to the fineft tool; and yet it is afterwards 
- fufficiently firm, and of a fine colour: but 
it is too rough, coarfe grain’d, full of fand. 
and porous to burn into lime. 

This. Bath free-ftone does not appear 
ftrong and healthy above the furface of the 
earth, like the rocks upon Durdbam and 
Leigh-Downs ; on the contrary, they are ob- 
liged to dig fifteen or fixteen feet deep be- 
Boies they come at the firm joints. For the 
firft act or four feet they find only what 

they 
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they call rubble or rubbifh, and for about. 
twelve feet more, they only meet with a 


coarfer ftone in fmall and ill-fhap’d maffes. 
This they employ in coarfer works and in. 


_ laying foundations ; but the large and fine 
{tone is a thing quite diftin& ie it. 

The method in which they carry this 
{tone down the hill is alfo very fingular, 
and the contrivance very ingenious: it well 
deferves a particular notice. The road is 
made with grooves, and the carriages are 
long and low. They are made very ftrong 
are of wood ; and they have four low hol- 
Jow wheels, made of iron, all equal in 
height. 

Only one man manages this machine, and — 
he keeps behind. His principal bufinefs is 
- to guide it, to attend to its going at a pro- 
per fpeed, and to lock the wheels when it 
goes too faft. The heavier thefe carriages 
are loaded, the fafter they go. But the 
ufual quantity of ftone they lay on them, is 
about three’t tons at a time. 


CHA P- 
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HOEK OR OOO 


Cui fe Be Ee eats as. 


Concerning the frones called Grey Wethers on 
Marlborough-Downs. 


’ Propofed in this concluding part of my 
work, to take notice of fome things of 
the fame nature with thofe named in the 
reft of the book, but at a greater diftance 
from the place where I have made the ob- 
fervations : the mention of thefe ftones is an 
inftance of it. 
- Thefe grey wethers upon Marlbercugh- 
Downs are indeed an amazing fight. Ata 
diftance they have the appearance of flocks 
of fheep lying down in different places. As 
we come up. to them, we find them to be 
all diftinct. ftones, many lying very near, 
and others. at a diftance from one another. 
On examining them; I found them in a 
ftrong and healthy condition, like the tops 
of the rocks on Durdbam and Leigh-Downs. | 


M Far 
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Far from having fuftained any damage 
from the air, abi. have each its coat or 
cruft like the healthy lime-ftone rocks already _ 
mentioned, and are perfectly ftrong and . 
-dound within. 

The coats of thefe ftones are all off a 
ereyifh colour, one only excepted, this is 
white, and looks at a diftance like a heap 
of fnow: “they are of irregular figures, 
many of the fhape of pebbles; and they | 
are of all fizes, fome prodigioufly large, and 
others but fmall. 

When I fpoke with the People of the 
place concerning the fingularity of fuch 
large mafles of Rene lying in fo particu- 
lar a manner, they gave it me as theif — 
opinion, that they took their rife in the dif- . 
ferent places where I faw them he, and the 
tops of numbers of them, juft fhooting as 
it were healthy and {trong out of the earth, 
as if they belonged to large mafies growing 
up within it, feemed to confirm them in 


that opinion; but be that as it will, the 


ee and moft fenfible part of the people 
affured 
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affured me, it was their ftedfatt belief, thar — 
they had grown very confiderably in ‘their 
time. Ech eae: 

But whether they took their rife there or 
not, I fhall not take upon me to deter- 
mine: I fhall only mention the ftate of 
their appearance, and of certain things a- 
bout them at prefent, and leave the conclu- 
fion to the reader, who is as able as myfelf 
to make it. . | ? 

At firft indeed I thought no farmers 
would ever fuffer fo much good land to 
have been loft as they cover, but that they 
would certainly have removed them whilt 
fmall, had they took their rife there; and — 
therefore I concluded they muft have been 
brought there to build a place of {treneth, 
or fome place of publick worhhip ; and 
the vifible remains of a very large old Ro- 
man caufeway, built with the fame kind of 
ftone, being very near many of them, feem: 
ed to convince me I was right in my 
opinion, - oe 
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But on the other hand, when I took a 
larger view of the things themfelves, when I 
faw many hundreds of them lying together 
in different places, and others lying fcat- — 
tered about, fome fingly, others in fmall © 
numbers together, and all very irregular- 
ly over the country for fix or eight miles 
round, I was ready to doubt the firft con- 
jecture. | 
On examining thefe, fome are found to - 
lie bedded deeply in the ground, refting 
upon the top of the natural beds of oe 
which, with a great number of fmall, and 
fome large flints, is the common produce — 
of this part of the country ; others juft ap- - 
pear out of the ground; fome lie almoft — 
upon the furface ; and others, but thefe are 
fewer, ftand upright on their ends, and 
are eight or ten feet in height. 
Ucn this examination we are eres 
that they are not the produce of any other 
place: and when we fee fome of them fif- 
teen or twenty tons weight each, lying up- 
on hills, and can find no Hone of the fame 
kind 
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{ind any where in the country nearer than 
that of which the famous Stone-henge is 
compofed upon Sak/bury plain, I became 
ready to quit the opinion that they were - 
brought thither to ferve for the works I had 
before fuppofed them got together to build ; 
and, as for the old caufeway, I imagine it 
to have been built of them, becaufe they 
‘were neareft at hand, and upon the fpot. 
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C HA P TER the Fourrun. 


On the nature of the Stone of which the Grey 
Wethers are compofed, and its ufes. 


Have already obferved, that thefe ftones 

are found and in a good condition, and 
that they are covered with their proper and 
natural coats: this, together with the great . 
improbability of their having been brought 
from elfewhere, from their fize, and the 
height of the greaind where many of them 
lie, will, I believe, be apt to turn the opi- 
M 3 nion — 
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nion in favour of their being natives of the 


place, though of this I determine nothing. 


it remains to enquire into their nature: in 


this refpect they are not all alike, for fome 
of them are hard and firm, and others 

- foft and porous, fucking up water like a 
fpunge. 


Their general colour when frefh huskon, 
is whitifh or greyifh, though fome are of 
other colours, and they have fome elitte- 
ring particles in them, but thefe are few, 
and not at all comparable to thofe in the 
ftones about Giifton. 

We fee nothing of that srpltallictee or 
encrufting effect about thefe ftones that is 
fo univerfal among. thofe near Briffel. In 
thofe parts, not a drop of water enters the 


cracks or crevices of the rocks ocr beds of 


ore, or even falls upon the ftones them- 
felves, but it leaves fomewhat of a cruft, or 


fome loofe cryftal or fpar behind it.. But 


here, whatever water falls upon the ftones, 
either runs off, or gets into the holes upon 


the furfaces of them, of which there are - 
| oreat 


of the Grey Wethers. 24.7 
great numbers, fome very large, and is 
either dried up by the fun, or foakes into 
the ftones themfelves, and no appearance of 
eryftal or fpar of any kind whatfoever is 
left behind; neither does any encrufting 
matter at all appear in any of their cracks 
or crevices. The holes upon the furfaces 
of thefe ftones were doubtlefs occafioned by 
the lodging of water upon them in a long 
courfe of years; and though fome of them 
are very deep, the coats all round their 
fides, and even at bottom, appear quite 
healthy and ftrong. A confiderable num- 
ber of thefe ftones have of late years been 
drilled and blown to pieces with gunpow- 
der, and ufed in building walls and paving 
and mending the highways. But this 
way of working with gunpowder comes 
dear ; and the additional. expence of break- 
ing them {mall afterwards, and the car- 
riage, all put together, make it lefs worth 
while than it at firft appeared: notwith- 
ftanding which, they are full often ufed 
for the beforementioned purpoies, efpeci- 

ally ~ 
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ally when they happen to lie near the place 
where the work is to be done. 

They at one time ufed thefe ftones in 
building houfes and cottages, but the walls 
were fo damp in wet weather, that few peo- 
ple chofe to live in them ; fo this is entirely 
left - at prefent. 
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CHAPTER the ae 


Containing fome few farther remarks on @ part 
a of Wiltfhire. 


NE of the moft obfervable things I 
faw in this part of Wilzbire, hid is 
‘a fine open hilly country, with a foil that 

equally anfwers to the plow and in paftu- — 

rage, except the grey wethers, is Marlbe- 
yough-Mount. It is indeed a very amazing 
and beautiful piece of workmanfhip : the 
afeent and. defcent are fo eafy in going 
round it, that a perfon fcarcely regards 

| whether 
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whether he is going up or down all the 


way. 

There is alfo another mount which 
is greatly aftonifhing in its afpect and 
ftruGure. This is called Si/ver-Hill, and 
is four miles from the other toward 
Bath. , 

The form of this is that of a fugar- 
loaf, but it is fat at the top like Marlbo- 
rough-Mount: it is fomething higher than 
all the hills thereabouts, and affords an ex- 
tenfive and fine profpect. 

At fome diftance all about this, there are 


fcattered many leffer hills called Barrows. 


All thefe are fuppofed by many to be fune- 
ral monuments. 

The Silver-Hill itfelf is faid to have 
been erected to one of our antient kings 
who fell in battle; and the leffer ones 
that are about it, are faid to be thofe of 


his principal officers, who had behaved cal. 


lantly, and fell with him, 
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THE 
CONCLUSION 


FLU S have I put together the thoughts 

and obfervations which occurred to 
me during fome leifure months that I fpent 
in this pleafant and healthful country. I 
_fhall be glad if they be found ufeful, or 
but entertaining to thofe who are of a.think~ — 
ing turn, But. of this my friends (at whofe — 
ack they are publifhed) may be aflured, 
that whatever is fet down in them, is, to 
the beft of my judgment, truth. 
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